
Univ. OF

Toronto

Library

ipliiiiiPiilliPBM

wiiii





Biological

& Medical

Serials





T
:b.oi

POMONA COLLEGE JOURNAL

OF ECONOMIC BOTANY
AND SUBTROPICAL HORTICULTURE

Volumes One, Two and Three

1911-1912-1913

Biological

& Medical

jSeriaU

0^>.-'

'.A^-^'^

v\

PUBLISHED QUARTERLY

BY THE

Department of Botany, Pomona College

CHARLES F. BAKER. Editor





CHARLES FULLER BAKER,





POMONA COLLEGE JOURNAL
of ECONOMIC BOTANY
Volume I FEBRUARY 1911 Number 1

Foreword

THIS JOURNAL has been established first and foremost in the interests

of the scientific development of the new Subtropical Horticidture,

and of a more scientific knowledge of the many plants which have

made and will make Southern California one of the richest garden

spots on Earth, and which promise great possibilities also for other similar

regions.

In the recent rapid growth of the vast subtropical regions lying between

the distinctively temperate areas and the well defined tropics, a fiood of

new plants has been pouring in from farther north as well as from all of

the Tropics of the World. Trees, shrubs, and herbs from the North are

comparatively well known, but exact knowledge concerning the myriads

of valuable things constantly being imported from farther south and from

other foreign lands is always a great desideratum. There is very acute

and special need in this connection for all of that more exact knowledge

which comes under the general head of Economic Botany. The call for

this work is constant and urgent from growers, planters, amateur fanciers,

greenhouse-n:en, nursery-men, seed-men, importers, experimenters and botan-

ists.

Coming with these new plants are many little known fungous and bac-

terial diseases which, under the new conditions, frequently accomplish most

dire and alarming results. In these and other matters, Subtropical Horti-

culture possesses a nniltitude of serious proljicms, both old and new, which

are all its own.

This Journal will be dedicated to the publishing of the best obtainable

new and original results along all of these lines, and our contributors will

include some of the most practical, capable, and energetic students and in-

vestigators in the country, and we shall also select for it some of the best

results that we are able to produce here at Pomona College. We shall, so

far as possible, avoid the extremely technical, and employ every eflfort to make
the JouRN.AL thoroughly readable and clearly and abundantly illustrated.

Though always it should be remembered as true, just as in other lines of

modern human effort, that the safest, best, and most successful practice,

is ever that which is based upon detailed and fundamental technical knowledge.
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None of those interested in this enterprise have the slightest expectation

of the Journal ever becoming a paying proposition, though they hope

ultimately to make it self supporting. Its primary function is that of an

effective educational tool, and an active influence in building up safer,

more extensive, and more remunerative scientific horticulture for subtropical

regions, and a more complete and thorough Economic Botany for all of the

plants in question.

The subscription price has been placed at a merely nominal figure, in

order that the Journal may be within the ready reach of all. We shall

make definite plans always to offer returns in far greater values, not only

to residents throughout the subtropics, but also to warm-house interests,

plant fanciers, horticulturists, and economic botanists the world over. Each

year's volume of four numbers will be complete by itself, and each year

undertaken will in any event be completed, but any given year will be under-

taken only when sufficient funds are in sight to cover its bare running

expenses. Many notable friends of this work tell us that li'itlwitt doubt

steady support for so important an umlertaking will lie forthcoming.

A. J. COOK
C. F. 15.AKKR



The Avocado in Southern CaHfornia
BY F. \V. POi'ENuE*

PASADENA, CALIFORNIA

That the avocado will succeed in Southern California has been proved

conclusively by the seedlings planted fifteen to twenty-five years ago which

are now bearing, and by more recent experiments with budded trees ; and the

establishment of an avocado industry in the immediate future is assured.

As to whether we shall proceed at once to the production of the best

fruits or whether the loss of much money and time with the incident

disappointment to all concerned shall be caused by the planting of in-

ferior varieties is the vital question at this moment. It is to the solution

of this problem that the earnest endeavor and careful efforts of all our nursery-

men should be directed, and it is in the hope that some help may be given

in eliminating wasteful efforts that this article is written.

For centuries the avocado has been grown in Mexico and other tropical

countries, propagated only by seed. Like other fruit trees grown from seed,

it comes true in but a very small percentage of cases. This has led to

the existence of a wide range of varieties. All avocados so far fruited in

California are these mere chance seedlings, most of them of indifferent value

and not worth propagation on an extensive scale. There are many varieties

of good size and flavor, fruiting in Mexico and other parts of the tropics,

which will doubtless succeed here as well as the smaller and inferior ones.

Some of these Mexican varieties are of such superior quality as to leave

nothing to be desired.

It is therefore manifestly the part of wisdom for California planters of

this fruit to proceed with intelligence and accept nothing but the best. At-

tracted by prospective large returns some investments of a doubtful character

are already being made. There is really no excuse for this.

Investigation and care will lead anyone in the right path. There will

be no demand for seedling or inferior fruits once a superior avocado is

to be found plentifully in our markets. \or need there be delay or groping

in the dark for these superior varieties. At our very door lies a boundless

experimental garden in which for centuries the avocado has been grown,

where countless varieties have originated, and where now are growing hun-

dreds of thousands of trees from among which we have only to select the best.

By taking advantage of this opportunity California can obtain in a com-

paratively short time the choicest varieties, which it would take years of

time and a large expenditure of money to produce by the ordinary methods

of plant breeding, carried on here.

The results presented in this preliminary paper on this subject have been

worked up in the Biological Laboratory of Pomona College, and acknowledg-

ments are here made for the facilities placed at my disposal there and the

constant and kindly assistance extended to me.

*Special student in Pomona College.
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TYPES grown in California

Broadly speaking, the avocados which have fruited here so far may be

divided into two classes; those of Mexican origin, which include all the

smooth and thin skinned varieties, and those of Guatemalan origin, which

are easily distinguished by their very thick skins and rough exterior. This

is not saying, of course, that all avocados can be divided into these two

classes.

Figure 1. At left the parent tree of the Blake Avocado, growing at Pasadena, age
eight years; this tree would be of good form If topped. At right, parent

tree of the Walker Avocado growing at Hollywood, age fourteen

years, the tree showing a very bad form
for a cultivated Avocado.

Of the Mexican type many trees may be found scattered all over the

southern eiul of the state, most of which have been grown from seed ob-

tained from Monterey and other points in northern Mexico. The famous

Chap|)clow tree is the oldest and best known of tiie lot.

Most of these Mexican varieties produce fruits of small size, dark purple

in color, but of good (piality, and are preferred by many to the large green
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fruits, it being the belief that they are richer and" of better flavor than the

larger varieties.

They are also somewhat hardier than the larger varieties and would

probably be valuable in locations where the latter would not thrive.

For home use these varieties will always be desirable, but as a commercial

fruit they are out of the question altogether. They are too thin skinned to

stand shipment, and would probably not take at all in American markets in

competition with the larger, thick skinned fruits.

A few varieties of Mexican origin and green in color are now grown

here which are larger than the purple varieties, but these also are ttim

skinned and of little more value commercially than the purple ones, although

the quality is all that could be desired in some cases. To be profitable

commercially, the fruit will have to be thick and tough skinned, so as to stand

sliipment. and as \ct no .Mexican variety which has fruited here has this

quality.

Outside of the Mexican varieties the only other type known to have

successfully fruited here is the Guatemalan. The trees of this type are prob-

ably all descendants of the old Miller tree, the seed of which was brought

from Guatemala and planted at Hollywood over twenty-five years ago. Nu-

merous seedlings have been grown from this tree, several of which are

now bearing. The Walker tree is the best known of these, and is the most

prolific tree known here, its crop every year running into the thousands.

From the behavior of these trees it seems certain that this type is admirably

adapted to this climate, a fact of the greatest importance to the future of the

industry here.

In his bulletin on the avocado, Collins speaks of the avocados of Guatemala

as forming a very distinct group, the most peculiar characteristic of which

is the unusual thickness and toughness of the skin, and he considers them

the most promising of all types from a commercial standpoint. It is particu-

larly fortunate, then, that this type has been tested here and its adaptability

proved, for the way has been paved for the introduction of numerous forms

of the type with practical assurance of success. Another noteworthy point

in regard to this type is the fact that all of the local trees are spring bearers,

this point alone making them of great value. Being spring bearers their

blooming season is considerably later than the fall bearing Mexican sorts,

so that danger of the crop being destroyed by late frosts is almost eliminated.

Already we have several varieties of this type that are well worth growing,

of which the Lyon is the most promising, it being the finest avocado yet

produced in California, of good size and excellent quality. This variety

has just come into bearing, and therefore is little known as yet, but its pro-

lificacy and good qualities promise to place it in the lead of the local varieties.

The trees of the Guatemalan type are easily distinguished from those of the

Mexican type because more spreading, particularly when young, and the

leaves are more lanceolate.

It has been the general impression that the South American type which is

grown in Florida would not succeed here, but this remains to be proved.
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Budded trees of many Florida varieties are being tested in Southern Cali-

fornia, and the Bureau of Plant Industry expects to send out a large

number this spring for trial. One large tree at Sherman which was worked

over to the Trapp variety flowered this year for the first time, and numerous

other trees are becoming old enough to bear and will be watched with interest

for the next few years. This type is certainly more tender than the Mexican,

but the past few winters have shown that some varieties at least will stand

our average winter temperature without injury. Future experience will likely

confirm the present belief that this type will succeed in many locations here.

Numerous seedlings of Hawaiian, Cuban, and West Indian varieties have

been grown, but as yet these have not come into bearing. Budded trees

will have to be tested before anything definite can be said of their adaptability.

It has been stated that the avocado would not succeed in the hot and dry

F
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weeks before planting. During this time they should be occasionally ex-

amined, and when they show signs of germinating they can be taken out

and planted in pots. After this treatment they will start to grow very promptly

and it has the added advantage that only seeds that are sure to grow are

planted, and no labor is wasted. For most seeds a four inch pot is large

enough. The seeds should be placed in the pot pointed end up, or in the case

of the round seeded varieties, the end toward the stem of the fruit, and

about one-fourth of the seed left exposed above the surface of the soil. A
good rich soil is essential to the best development of the young plant, and

should be kept thoroughly moist, but care should be exercised to avoid

standing water in the pots, as this is fatal to either the seed or the young

tree. While the young trees should be grown in a warm situation, the direct

rays of the sun should be avoided. If the seeds have not been buried in

moist sand before planting they will often be slow in germinating, especially

if not grown under glass. Many of the seeds planted in the fall in a lath

house do not come up until the following spring. After the young trees

have made a growth of eight to twelve inches they should be shifted into

larger pots or cans, if it is desired to carry them on in this way, or set

out in the nursery to be grown until of suitable size to bud.

By Budding. It is only during the past season or two that much attention

has been given to budding the avocado in California, although previously a

few nursery-men most interested in this fruit had tried it. Having no expe-

rience of their own in the budding of this particular tree, most of those

who have budded during the past year or two have simply applied the

methods they would use for citrus fruits, while a few others have followed

the instruction given in various publications by those who have experimented

in Florida. In all cases the results have proved the budding of this fruit

to be no more difficult than that of the citrus fruits, and when a little

more experience has been acquired the operation will be performed with

as much assurance of success as with the orange.

For commercial purposes plants are grown in pots until about twelve

inches high, when they are set out in nursery rows three and one-half to

four feet apart, and fourteen inches apart in the rows. Here they are grown

and budded and allowed to remain until of saleable size, when the trees are

balled, or transplanted into pots, and allowed to become established before

being sold.

The method of budding is practically the same as used for the orange.

In regard to such points as the best size of stock and buds, and season for

carrying on the work, there has, however, been some uncertainty.

Experiments have been carried out locally on stocks ranging in diameter

from about one-fourth of an inch to over one inch, with budwood of all

sizes, from the young and tender tops to well matured wood of the previous

season's growth. Results lead to the conclusion that for small stocks, such

as will be obtained during the first summer's growth of the seedling tree,

buds from young wood of the current season's growth are the only ones

which will give good results. On older trees, mainly two-year-olds, the
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buds from older wood seem to take better, but are liable to drop after

taking, leaving a blind bud.

The experience of P. J. Wester, in charge of the avocado investigations

of the Bureau of Plant Industry, is unquestionably the most valuable to

be had on this subject. Under date of January 4, 1911, he writes me as

follows: "In 1906 I published an article in the Florida .Agriculturist that

has been reproduced in many papers, but which does not now wholly represent

my views on the subject. The stock should be the size of a lead pencil.

in vigorous trrnwjng cnmlition witli sap flowing freely, and young budwood.

> ^^skB'^m^HhS^^o^BH
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Regarding the best season to bud, it seems to be the concensus of opinion

here that October and November, which are mentioned by Mr. Wester as

undesirable months, are as good a season as any, if not the best of the whole

year. This is probably owing to the climatic conditions of Southern California

being different from those of Florida.

Three weeks after insertion the buds will have taken and the trees should

be lopped back to several inches above the bud. The buds will then start

into growth, and when a growth of eight to twelve inches has been made
the sfock may be trimmed back to the bud.

Edgar Harman, of Sherman, has done considerable experimental budding

and what he says will be of value to those contemplating doing this work.

The seeds are started under glass and as soon as the plants are two inches

high they are set in pots and placed in a protected place in the open. When
they have grown to the diameter of three-eighths to one-half of an inch,

they are budded. Mr. Harman considers that this operation can be per-

formed successfully any month of the year except July and August. Young
and tender budwood is used and the buds cut from three-fourths to one

inch long. Waxed cloth is used for wrapping, and the buds are not wrapped

very tightly. As soon as the buds swell, which should be in about three

weeks, the top of the stock is lopped over at about the fourth leaf above

the bud, and a little later on it is cut clear off. When the bud has started

into growth the top is cut back to a level with the bud. The sap must be

flowing freely at the time of budding to insure success.

C. I'. Taft of (Jrange has probably had more experience in growing and

budding the avocado than any other person in California. He says: "I am
inclined to regard the months of October and November as the best for

budding, though 1 think there is a short period in the spring when con-

siderable success can be had. The buds I put in my three-year-old orchard

last fall have done well and are making a fine growth. About 25'/( of the

buds on stock in cans succeeded. Those put in during the warm summer
months were an almost total failure."

In .\pril, 1909, D. W. Coolidge of Pasadena budded about 1.^0 two-year-old

seedlings growing in the open ground at Hollywood. The buds were taken

from well matured wood of the previous year's growth, and waxed cloth

was used for wrapping. Fully 90% of these buds took, but quite a num-
ber dropped their buds after having taken. However, fully 75% of the buds

inserted developed into trees. Mr. Coolidge has made several attempts

to bud stock grown in cans, but with no success, probably because trees thus

grown are not sufficiently vigorous.

William Chappelow of Monrovia, owner of the original Chap])clow tree,

states that he proceeds exactly as in budding citrus fruits, and has budded

at all seasons of the year with about equal success.

Large avocado trees which are unproductive should be cut back and

budded over to some good variety. The method is simple, and as described

has been practiced very successfully by Mr. Harman. The large limbs are

all cut back close to the trunk, and the cut ends covered with white lead to
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prevent bleeding. In a short time numerous sprouts will make their ap-

pearance ; all of these should be kept cut off but three or four of the most

promising, selected on different sides of the tree so as to form a good head.

In a short time they will be large enough to bud, and should be budded in

the same way as small seedlings. The wraps must be loosened every four or

five days, as the sprouts make a very rapid growth. After the buds have

made a growth of several inches the stocks may be cut back and the buds

allowed to develop into the new tree. In two years time a good sized head

will be obtained.

Avocado tree of the Mexican type growing at Bcdlands, Cal,, Khowing what
the Avocado may become when not pruned or cut back.

The best material for budding tape is chea]) cotton cloth which will tear

easily. The method of preparing it is described by Mr. Wester as follows

:

"Rip up the cloth in strips of desired widths, .say six inches, and ndl tliese

tightly on stout iron wire as long as the width of the strips. Scviral sln)i^

may be rolled on until the roll is one inch in diameter; tic a string aiuiiiul llu-

roll at each cnti to |)revent imruliing while being bniled in llie wax. A
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good wax is made by boiling together two pounds beeswax, two pounds

rosin, and half a pound of good lard ; when in boiling state put in the rolls

of cloth and let them remain for fifteen minutes, when they are taken out

and cooled before being stored away. The iron wire is more desirable than

sticks of wood, as the weight of the wire will keep the roll below the surface

of the boiling mass. .Another advantage in using the wire is that if the

sticks are not quite dry the water, as it is converted into steam, will cause

the contents to boil over."

Inarching has never been practiced in California, but J. L. Hickson, of

Miami, Florida, a large and successful grower of the avocado, states that

he propagates entirely by this method, as he considers it produces a stronger

and better growth than budding. However this may be, the method is

slow and laborious, and trees cannot be produced in sufficient quantities to

make it commercially practicable here.

Grafting has been performed successfully in a few instances, but has

not been attempted to any great extent as yet.

Cuttings have been very successfully rooted by being placed in clear sand

in a lath house, but it is doubtful if this method of propagation produces as

strong a plant as the others.

ORCHARD plantings

It is only witliin the last year or two that orchard plantings of the avocado

have been made in Southern Califurnia, and then only in very small acreages,

but the next few years will see the territory devoted to the culture of this

fruit on a commercial scale greatly increased.

The trees may be planted at the same distance apart as orange trees, or if

space is available at a somewhat greater distance. Budding seems to dwarf

the tree, and budded trees will require much less room than seedlings. In

either event the trees should not be allowed to grow to an unlimited size,

but should be pruned like deciduous fruits, allowing only the strongest

branches to develop and form the head of the tree, and all weak and un-

desirable growths cut out each year. The top should be kept cut back to

facilitate picking the fruit, and not allowed to grow to an unlimited height

as has been done with all the seedlings grown here.

Transplanting should be done in early spring, before the trees have started

into new growth.

During the first year or two of its growth, the tree is more tender than

when larger, and in locations subject to heavy frosts should be protected

during the winter by some covering. Palm leaves are used for this purpose

if they can be obtained in sufficient quantities, or a frame can be constructed

of lath and covered with burlap or cheesecloth. The danger from fro.st,

however, lies not so much in the possibility of injury to the trees themselves,

as in the destruction of the crop through freezing of blossoms of early flower-

ing varieties. To avoid this, late blooming varieties may be planted, such

as those of the C.uatemalan type, which bloom so late in the spring as

practically to eliminate all danger from this source. It is only occasionally
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that the Mexican varieties are caught, but as the crop is practically certain

to be lost, if a very heavy frost occurs during the blooming season, the

only safe way will be to plant late blooming varieties.

The tree requires about the same irrigation as the orange. Insufficient

irrigation will result in small fruit.

In selecting varieties for planting on a commercial scale, there are a

number of points which should be kept in mind. Fruits which ripen during

midwinter will command the highest prices in the markets, and there will

probably be the greatest demand for avocados at ilii^ ji;i>nn if the \c:ir. As

Figure At left a Mexican fiecdling Avocado, eighteen months from seed; at right

a budded tree of the South American type, three years from the

bud and grown in California.

to size of fruit, then- is no advantage in iiaving the very largc'-l. W hiK' ;i

two pound avocado is a regal fruit, for practical purposes one nf half that

size is better. Quality should l)e one of the most important facturs in ciuMisuig

a connncrcial fruit, and other desirable ])oiiits are jirolificncss, ;i smonth, thick

and leathery skin which will stand shipment, good keeping (jualities, and a

small seed, completely filling the cavity, as a loose seed jioimds the walls in

transit, causing early decay. We must, however, have still smaller v.uieties

for cheaper trade, and summer varieties for local cunsumptinn, and we

already have a good assortment of varieties to choose from for these i)urposes.
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the future of the avocado in southern california

It may seem a strong statement to say that within the next quarter of a

century the avocado will rank with the orange as a commercial fruit in

Southern California. But there is a strong foundation of fact underlying

this statement and the reasons seem sufficient, indeed, to warrant the belief

that it may become even more important.

First, the adaptability of the avocado to this climate has been proved

beyond the possibility of a doubt. There are one hundred or more trees

now in bearing, ranjjing in age from three to twenty-five years, scattered

over the southern end of the state from the cool sea coast to the hot and

drv interior. These trees embrace a number of widely different types, sizes

and characters of fruits. This test of adaj^tability ought to l)e sufficient to

sitisfy the most skeptical.

Second, the food value of the fruit is the main basis for the above state-

ment. It presents in a most easily digested and assimilated form as high as

12 to 18/' of fat, which places the fruit in a class with the staple food products,

instead of being a mere lu.xury as is the case with many fruits. The taste

for the avocado is not always acquired upon first trial, but a few repetitions are

usually sufficient to make any one extremely fond of it. The ]irice is now

prohibitive to most, and only a few have had opportvuiity to acquire the

taste, but as the production becomes greater and the price lower, an almost

unlimited demand will be created throughout the whole country. It is, of

course, universally known as one of the most important staple fruits through-

out the tropics and subtropics of the world.

Culture of the fruit in this cruntry will be restricted to limited areas in

Florida and Southern California, and consequently the danger of overpro-

duction will be practically eliminated. As rapidly as price and production

permit, the avocado will become an important and indispensable part of the

daily food of the majority of the people of the United States.

list of VARIETIES

known in California, arranged according to general characters and possible

usage

:

For winter fruiting: Lyon.

For late falk fruiting: WhitQ, Ganter.

For late summer and early fall fruiting: Harman, Fowler, Chappelow,

Blake.

For spring fruiting: Walker, Miller.

Large varieties: Lyon, Miller.

Small to medium varieties: White, Walker, Harman, Ganter, Fowler,

Chappelow, Blake.

Best varieties for shipping: Lyon, Walker, Miller.

Best varieties for local use only : Ganter, Chappelow, Fowler, P.lake, Harman.
Most prolific varieties: Walker, Ganter, Lyon.



14 Pomona College Journal of Economic Botany

DESCRIPTION of varieties

The following list contains not only those varieties of local origin which

have been named up to the present time but is a complete list of all the

named varieties in cultivation of which it has been possible to obtain de-

scriptions.

With the increasing number of varieties being propagated every year, it

will be absolutely essential to any exact knowledge of this subject that the

introducer of any variety shows sufficient differences between the new varielv

and all previously known ones to warrant giving it a name.

Better Known Varieties

PROVISIONAL KEY TO TIIE VARIETIES

This key is not to be considered as anything definite for the determination

of varieties. It is merely intended to point out the distinguishing characters

of the varieties described and supplement the descriptions.

A. Skin smooth.

B. Towards base broadly rounded
;
general shape round to oblong.

C. Skin thick.

D. Roundish oblate to oblate pyriform : seed more or less loose in

cavity Trait
DD. Round to oval; seed tight in cavity Sinai.o.v

CC. Skin thin ; shape oval to oblong.

D. Averaging more oblong; flesh very rich and buttery: skin glossy;

seed not compressed Fowler
DD. .Averaging more oval; flesh more watery, and not buttery; skin not

glossy; seed compressed Ganter
BB. Towards base more or less tapering, pear shaped, or bottlenecked.

C. Black, or dark or reddish purple when ripe.

D. Slender pear shaped, or even banana-shaped.

K. Skin thin; seed tight; becoming almost black when ripe Ciiappelow

EE. Skin medium thick, seed loose; purple with scarlet streaks Family
DD. Stout pear-shaped ; reddish purple ; skin medium thick Westi:i<

CC. Red mottled with yellow; skin thick; seed tight in cavity Cakdinai.

CCC. Green principally when ripe, in ground color at least.

D. Without distinct neck; seed loose in cavity: skin thin Harm an

DD. With a more or less distinct neck.

E. Skin thick and tough.

F. Weight up to 3.5 pounds I^ollock

FF. Weight up to 1.5 poimds Eanikin

EE. Skin thin.

F. Color clear green.

G. Size small „ Blake
GG. Size large Quality
FF. Color green, washed with purple; size small „ White

AA. Skin rough, usually thick.
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B. Towards base broadly rounded; pedicel inserted on one side; color

dark green Miller

BB. Towards base more or less tapering, pear-shaped, or bottlenecked.

C. Color deep, dark green; weight up to 1.3 pounds.

D. Length about 4 ins. ; pedicel inserted at center ; flesh thin Walker

DD. Length about 6 ins.; pedicel inserted on one side; flesh thick Lyon

CC. Color pale greenish yellow ; weight up to 2 pounds Rico

Trapp

(Figure 6 A)

Form roundish oblate to oblate pyriform ; size medium to large; cavity

regular, small, shallow, with gradual slope, somewhat furrowed; stem stout;

Figure 6. At left the Trapp Avocado and at right the Chappelow, as originally figured

in Year Book U. S. Dept. Agriculture.

apex slightly depressed ; surface smooth and undulating, with numerous

brownish dots, some of which are indented ; color pale green, with faint and

mdistinct pale yellow stripes ; skin very thick and tough, separating readily

from the flesh ; flesh fairly thick, firm, but smooth and rather oily in te.xture,

ranging from pale green near the skin to greenish yellow next the seed

cavity ; flavor mild, pleasant ; seed large, oblate, with loose seed coats, and

loose in the cavity, sometimes germinating in the fruit when allowed to re-

main late on the tree, though, so far as observed, without injury to either

texture or flavor of flesh ; quality very good ; season from October 1 to

January in South Florida, occasional specimens having remained on the

tree in good condition until March.
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The tree is reported to be a fairly vigorous grower and very productive.—

1906 Yearbook L'. S. Dept. of Agriculture.

Sinaloa

( Figures 7 and 8)

Form oval; size medium to large; stem stout; surface smooth, imdulating:

color light green with numerous large, irregular, brownish dots : skin tiiick

Figtirc 7. The Sinaloa Avocado, natural size.

and very tough ; flesh rich yellow in color, shading to light green near the

skin; texture smooth and very buttery; flavor very rich and luitly; (|uality

very good ; seed large, oblate, tight in cavity ; season September to October.

Originating in Mexico and now in our own plantations.

Fowler
I*(irm r.bjong In oval; (hmensiuns, length four an<l one fnurili inches, di-

ameter three aii<l one-fourth inches; apex a dot; base llattened slightly; cavity
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regular, small and shallow, fkring; pedicel stout; surface smooth; color light

green, with numerous small, rounded, yellowish dots; skin very thin, glossy,

adhering closely to flesh ; flesh yellow, changing to yellowish green near skin

;

texture smooth and buttery ; flavor very rich and luitty ; fibre slight : quality

very good; seed medium large, oblong-conical, tight in cavity; season July to

October at Pasadena, California.

Tree is of vigorous growth, upright, round topped, with abundant healthy

foliage. Rather shy bearer. This is originally described here. A seedling

of the P>lake. and verv similar tn the Ciaiitcr.

Figure 8. The Sinaloa Avocado.

Ganter

(Figure 9 A)
Form oval to oblong; dimensions, length two and one-half to four inches,

diameter one and three-fourths to two and three-fourths inches; apex

slightly depressed; base flattened; cavity regular, small, rounded or flaring,

slightly furrowed; pedicel very stout; surface smooth, undulating; color
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light green, with numerous small, irregular yellowish green dots; skin

thin and tender, adhering closely to the flesh ; flesh yellowish cream color,

changing to pale green near the skin ; texture smooth but not very buttery

;

fibre very slight; flavor rich, nutty; quality very good; seed large, oblong-

conical, somewhat compressed, about 25% loose in the cavity; seed cavity

medium large ; season November to December at Whittier, California.

Tree is a vigorous grower and rather spreading in habit, with abundant

healthy light green foliage. A very prolific bearer. Here first described.

Very similar to the Fowler.

At left the Ganter Avocado, grown at Whittier; at right the Miller, grown
at Hollywood.

Chappelow

( I'"igurc f) li

)

Form oblong, slender pyriform or "bottlenccked" : size niodiuni to large

for the Mexican type; cavity small, shallow and wrinkled; stem stout; sur-

face undulating, smooth, glossy ; color dull purple, with reddish brown dots

;

apex a mere dot, skin very thin, tender, adhering closely; flesh ])alc greenish

yellow, buttery ; seed large in proportion to size of fruit, roundish conical,

filling internal cavity; flavor pleasant, though less rich than the best varieties

of the West Indian type. Season July to October at Monrovia. California.

The tree is a vigorous, rather diffu.se grower, with slrn<l(.r wood. It is

productive, although being an early bloomer it is sometimes c.iuglil bv frost.—

1905 Yearbook, U. S. nejrt. of .Agriculture.

The fruits produced by the original tree show considerable vari.itinn in Idnn,

and Mr. Chappelow stales that they are becoming larger as the tree grows
older.
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Family

A strong growing tree of spreading habits, l)eing an abundant bloomer

and moderate cropper. Blooms in late February and during iVlarch. Ripens

fruit during July, August and Septeml)er, and into October.

Shape of fruit variable, from pear-shaped to long-oblong, nearly banana-

shaped; size, variable from 6 by 3j/ to 3j4 by iy2 inches; color purple,

with scarlet streaks, very attractive ; skin medium thick, smooth ; stem large

;

meat yellow, free from fibre ; flavor good, seed small, loose in cavity.

—

Rolfs.

Wester

(Figure 10)

Form roundish or obliquely pyriform with short neck ; average weight 650

grams ; skin medium thick, smooth and glossy, adhering to meat ; color reddish

purple; meat greenish next to skin, rich yellow tow^ard center of fruit; flavor

good, rich and buttery ; seed medium large, usually loose in cavity ; season

October.

This variety is of vigorous growth and very prolific.—Bureau of Plant

Industry.
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Cardinal

Form bottlenecked ; skin thick, red. mottled with yellow; flavor very good,

a trifle watery ; seed small, tilling cavity ; season October in South Florida.

—

Wester.

Harman

(Figure 11 A)

Form irregularly oval, slightly compressed, and flattened obliquely at the

apex ; dimensions, length three to four and one-half inches, diameter two to

three and one-half inches; apex a dot; base tapering somewhat and slightly

flattened ; cavity regular, small, shallow, flaring, and somewhat furrowed,

calyx persistent in the form of 6 divisions surrounding the stem base of

fruit ; pedicel stout, insertion usually one sided ; surface smooth, glossy

;

Figure 11. At left the Harman Avocado grown at Sherman, Cal.; at right the White
Avocado grown at Santa Barbara.

color light green, washed with reddish purple, with inimcnnis lars;e, ir-

regular greenish yellow dots; skin tiiin, .-idliering clusely to the llesh ; tlesli

greenish yellow, changing to yellowish green ne.ir tiie >kiii : lexlure smooth

and very buttery; fibre practically none; flavor very rich ami inidy ; i|iiality

very good ; seed very large, roundish conical, often loose in cavity ; seed

cavity very large; season ( )ctober to November at Siicrman, California.

Tree is upright, round-loi)])ed, and of fairly vigorous growth. Foliage

rather scant, but lualthy. Moderately prolific. This is the first dcscriiition of

this variety.

Pollock

Tree moderate grower, liiavy liearer. jirofusc bloom, bnibs rigi<l ; l)looms

in l"el)ruary and March; ripens in September and Oetoiar. I 'prij.;lit grower

with strong central stem.
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Fruit pear-shaped, being about six and one-half by four and one-half inches;

weight up to three and one-half pounds ; color greenish ; rind medium ; meat

yellowish ; flavor good ; seed medium.

—

Rolfs.

Landon

Form broad ])_\Tiform or Irottlenecked ; size medium to large, average weight

one and one-fourth pounds; surface smooth, undulating; color light green;

skin thick and tough, separating readily from the flesh; flesh rich yellow,

changing to yellowish green near the skin ; texture very smooth and buttery

;

flavor rich and melting
;
quality very good ; seed medium large, broadly conical,

tight in the cavity ; season September to October in South Florida.

Quality

Form bottlenecked ; size large ; color green ; skin thin, smooth ; quality

very good ; seed medium large, loose in cavity
;

prolific bearer ; season Sep-

tember in South Florida.

—

Wester.

Blake

Form slender pyriform, bottlenecked; dimensions, length three and one-half

to four and one-half inches, diameter one and three-quarters to two and one-

fourth inches ; apex slightly protruding to form a point ; base very slightly

flattened; cavity regular, small, very shallow and flaring; pedicel stout; sur-

face smooth, slightly undulating; color light green with numerous small,

round, greenish yellow dots ; skin very thin, adhering closely to the flesh

;

flesh creamy yellow, changing to yellowish green near the skin ; texture

smooth and buttery ; fibre very slight ; flavor very rich and oily
;
quality very

good; seed medium, conical, often loose in the cavity; seed cavity medium
large to large ; season September to October at Pasadena, California.

Tree upright, of fairly vigorous growth, with abundant, healthy, light green

foliage. Moderately prolific. Here first described.

White
(Figure 11 B)

Form slender pyriform ; dimensions, length four and three-quarters, diameter

two and one-fourth inches ; apex slightly protruding to form a point ; base

somewhat flattened ; cavity regular, small, shallow, rounded, pedicel stout

;

surface smooth
;
glossy ; color bright green, washed with purple, with numerous

small, round, yellowish dots; skin thin and leathery, adhering closely to the

flesh ; flesh cream color, changing to pale green near skin ; texture smooth

;

fibre objectionable ; flavor rather watery
;
quality fairly good ; seed conical,

large, tight in cavity ; seed cavity long, pointed, and wrinkled ; season No-
vember to December at Santa Barbara, California.

Tree is upright, moderately vigorous, and a rather shy bearer. First de-

scribed here.

Miller

(Figure 9B)
Form oval ; dimensions, length four and one-half inches, diameter three

and one-half inches; apex a slight point; base rounded; cavity regular, small
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and shallow, flaring, furrowed
;
pedicel very stout, insertion usually one sided

;

surface very rough ; color dark green, with numerous small, round, yellowish

dots; skin very thick and tough, separating readily from the flesh; flesh yel-

lowish cream color, changing to yellowish green near the skin; texture,

smooth ; fibre very slight ; flavor fairly rich
;
quality good ;

seed large, roundish

conical, tight in cavity ; seed cavity large ; season February to April at

Hollywood, Los Angeles, Cal.

Tree is upright, vigorous, with abundant dark green foliage. Aloderately

prolific. Here described for the first time.

Walker
(Figure 12)

Form broad pyriform ; dimensions, length four and one-fourth inches, di-

ameter two and one-half inches ; apex a dot ; base rounded ; cavity none ; pedicel

rather slender ; surface very rough ; color dark green, with numerous luedium

Figure 12. The Walker Avocado, one of the Guatemalan type, one half natural size.

sized, round, yellowish green dots; skin very thick and Imi';]!, separating

readily from the flesh; flesh cream color, tinged with j;rcen near tiic skin;

texture .smooth, but not buttery; flavor fair, rather watery; fibre objectionable;

quality fair ; seed large, broadly conical, tight in cavity ; seed cavity large

;

season March to May at Hollywood, Los .\ngeles, Cal.

Tree is a vigorous grower, spreading in habit, with abundant, lu.illliy, dark

green foliage. {•.xlrcmelv ijrnlilir. A '-cedling of the .\Iilitr. I lore first

described.

Lyon

(Figure 13)

Form liroad pyriform; dimensions, length five and oni-lialf inches; diameter

three and one-half inches ; ai)e.\ slightly depressed ; cavity almost none ; pedicel

very stout, insertion usually one sided ; surface rough, color dark green, with

nnmcrons small, irregular, yellow i>^li or m^sct dots; skin very thick raid tough.
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separating readil)- from the flesh ; flesli yellowish cream color, tinged with

green near the skin; texture smooth and fairly buttery; flavor rich and nutty;

fibre none
;
quality very good ; seed large, broadly conical, tight in cavity

;

seed cavity medium large ; season February to April at Hollywood, Los An-
geles, Cal.

Tree is a vigorous grower, upright, with abundant, healthy foliage. Very
prolific. This is the first description of this variety.

Figure 13. The Lyon Avocado, a fine example of the Guatemalan type. This specimen
grown at HoUywood. Natural size.
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Rico

Form rather oblong, thick necked, with oblique depressed flattening on

opposite sides of both ends ; average weight two pounds ; skin rough ; color

pale greenish yellow ; flesh pale yellow, with very little green near the skin

;

texture fine grained, firm; flavor very rich, nutty and buttery; season August

to November in South Florida.

—

CeUon.

Insufficiently Known Varieties

Largo

Budvvood from Mr. C. H. Matthews, who described the fruit as follows

:

"Egg shaped, very large, three and one-half to four pounds in weight; skin

green, very thin ; flavor very good ; seed small ; ripens in August and Sep-

tember."

—

Wester.

Johnstone

Budvvood from Judge R. S. Johnstone, who gave the following description

of the fruit: "Pear-shaped, but rather broad at basal end; skin smooth, thin;

flesh yellow, almond flavored; seed large; famous as the best avocado in the

Bahamas. Ripens in August and September."

—

Wester.

Blackman

Form oblong ; size medium large to large ; color greenish red to chocolate

;

skin thick and leathery; flesh delicate yellow, soft and melting; seed tight

in cavity, medium large
;
quality good ; season September in Soutli Florida.

—

Wester.

Cyrus

Form pear-shaped to round; skin smooth, yellowish, thin, quality good;

seed loose in cavity ; very prolific ; season September to ( )ctol)er in South

Florida. (Analysis gave 17% fat.)

—

Wester.

Sterling

Skin thick; color dark bronze red; quality good; seed filling cavity, medium

large; season October in South Florida.— Wester.

Baldwin

Tree a vigorous grower, with strong central stem; branches ratiier rigid;

light bloomer, but heavy cropper. Blooms in February and March, Fruit

at best in August; drops in September. Ri])ens uniformly. Shape of fruit

approaching oblong, four by five and onc-iialf inches, not rcgiilar ; color green,

with a few yellowisii streaks; rind smooth, thin, stem small; meat deep cream,

one-fourth green, firm, flavor excellent. Seeds are rather large, firm in

cavity,

—

Rolfs.



Wither-Tip of Citrus Trees
{Colletotrichum glocosporioides Penzig)

Its History, Description, Distribution, Destructiveness, and Control

BY E. O. ESSIG*

HORTICULTUR.\L COMMISSIONER OF VENTURA COUNTY

Common Names: \\'ither-tip ; Leaf-spot; Tear-stain; Lemon-spot; An-

thracnose ; C.inker.

INTRODUCTION.

The first observations on wither-tip in Ventura County were made by

Dr. Albert F. Woods, Pathologist and Physiologist in the U. S. Department

of Agriculture, Bureau of Plant Industry, during the month of April, 1909.

At that time he made very careful examinations and found that much damage

was being done by its attacks. The leaf-spot, lemon-spot, red-spot, dropping

and discoloration of leaves, and the dropping of young fruit were all classed

as the results of the wither-tip fungus.

Later in August of the same year Dr. P. H. Rolfs, who had done more

work on this disease than any one else, visited the orchard and pronounced

all of the above forms wither-tip, just as had Dr. Woods. Mr. Powell was

of the same opinion, so it was not strange that the management of the

Limoneira ranch, where these valuable observations were made, began at

once to take steps to not only hold the disease in check, but to prevent the

conditions already occasioned by it. The work there has been pushed with

much interest and the results to date will be found in this article further on.

During the summer of the year 1910, ]\Ir. C. N. Jensen of the Whittier

Pathological Station made several trips into this county investigating this

problem, but he did not remain in the State long enough to finish his work.

At an inspection of the trouble in the Limoneira orchards he left the im-

pression, to me at least, that this fungus was not in the habit of attacking

strong and healthy tissues, but rather those portions of the tree which had

become weakened by some external or other internal factor. In a letter

from Dr. Coit, of the Whittier Station (following) it is made plain that

"Mr. Jensen did recognize the fact, that under proper climatic conditions,

the disease did attack perfectly healthy trees. However, the impression left

was that much of the work on wither-tip control was of little avail and we
rather awaited further specific evidences of its work. These came in the

form of a very severe outbreak in the Havana Seedling Orange orchard

belonging to Mr. N. W. Blanchard of Santa Paula during the months of

November and December, 1910. The tops and sides of the large trees were

dreadfully injured by the work of the fungus, which killed fruit-bearing-wood

back as far as four feet from the tips of the branches. The leaves curled

up on the twigs and died before dropping to the ground and much of the

fruit dropped within a few weeks.

*Graduate of Pomona College.
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Inspection has shown that evidences of the diease could be found in every

party of Ventura county. During the month of December, 1910, the navel

orange trees of A. Anlauf in Santa Paula canyon showed the same condi-

tions, while most of the lemon trees were affected, as noticed by the experts

at the Limoneira ranch.

As soon as the attack was noticed, branches and leaves were taken to the

laboratory and the characteristic-fruiting bodies of the w-ither-tip were ob-

tained in great numbers. Samples were also sent to the Bureau of Plant

Industry at Washington and to the ^^'llittier Pathological Station. The

replies affirmed the observations taken in the lalioratory here and were as

follows

:

Figure 1 !. At left showing ground under trees covered with fruit and leaves dropped
by the wither-tip; at right, the side of a tree with uuiuerous

twigs killed by withertip.

"l-.. ( ). i'.ssic. Santa J'aitla. Col.

"Dear Sir: I regret the delay in answering; \niir Icttir n\ .Xcivrmlior .Mh.

I have been away travelling nearly all the tinu' for the last month and in

the meantime. Miss Hasse, my assistant, has made a careful examination of

these specimens. They turn out to be typical witlier-tii). the fungus Collcto-

trichiim ^locos(>orioidcs being abundant * * N'our cx])crience in having

this attack following a scries of rains is also the regular thing for that fungus.

"Yours very truly. M. 1'., W\rn:, I'alholo-ist in (Vn/ri^c."

Washington. I). C. Dec. 12, I'MO.

"SoutiuTu C'aliforni.i l.ai.oralory,

"Whittier, Cal., \ov. 7, I'MO.

".Mr. K. O. Essie,

"Horticultural Commissioner, Santa Paula, Ceil.

"Dear Mr. Essig: Your interesting letter of Novenilier .^tii and specimens

of diseased orange twigs at band.
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"Vou are quite right in your decision that the specimens represent injury

done by the wither-tip fungus, Colletotricltum glocosporioides. I beg leave

to differ with you, however, slightly in your statement that the opinion today

is that the wither-tip disease does not attack healthy growth. Mr. Jensen,

who worked on this disease last spring, maintained that the wither-tip did

not attack healthy growth in any part of California except certain situations

along the coast where the damp fogs and cold winds from the ocean seem

to bring about a condition which permits the fungus to act as a parasite

on lemons and oranges. He stated that in two places which he thought

wither-tip might become a parasite in California were in the vicinity of Santa

Paula and certain limited areas in the neighborhood of San Diego. In fact,

he found one place near San Diego where the fungus was undoubtedly as-

suming a role of a parasite and advised that the trees be sprayed with

Bordeaux Mixture.

"We are very interested to learn of the additional case you describe on

Mr. Blanchard's trees and would suggest that the logical procedure would

be of course to spray with Bordeaux Mixture.

"Would be glad to hear from you in the future in regard to developments.

Very truly yours,

"J. Eliot Coit, Acting Superintendent."

With all of the past experience with wither-tip behind us and with the

added features already described we felt that immediate measures should

be taken by all to hold this disease in check. The present article, aimed for

the general public, is to set forth, as clearly as possible, the seriousness of

a problem which we may all of us have to face, and which many of us are

facing at the present time. Every possible bit of information has been

collected and included in the article so as to make it as thorough as our

present knowledge will allow. I am quoting very liberally from Air. H.

Harold Hume, Prof. P. H. Rolfs and Mr. H. S. Fawcett, all of whom have

written valuable information concerning wither-tip. All correspondence rela-

tive to the subject has been included and in this shall be found much of the

latest in investigation. Mr. J. D. Culbertson, Assistant Manager of the

Limoneira ranch, has taken the time to give us the history and present status

of- the work which has been, and is being, done there. Combining our own
observations, we trust that some value may be had from this first publication.

history and distribution

The fact that the wither-tip had existed as a serious citrus pest in other

places first led progressive growers to fear it in this country. At the present

time it is known in practically every citrus growing section in the world

in spite of the fact that many hold that it can do damage only where certain

moisture conditions are secured.

Of the general distribution Prof. Rolfs states, "The disease extends through

a large portion of Florida, the West Indies, South .America, Australia, and

Malta. In Florida the diseases seem to be increasing in severity." Prof. L.

M. Underwood wrote : "This disease was found at only one point in Lake
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county (Florida). Dr. Martin found it in 1886 at Green Cove Spring. It

does not seem to be widespread nor at present of much importance, but is

recorded here that attention might be called to it, so that its nature might

be known and its progress watched."—Jr. of Mycol., VII.; p. 35, 1891.

"Professor Hume has collected specimens of the disease in several places

in Florida. He also mentions that some pomelo seedlings lost nearly all

of their leaves as a result of the attack of the fungus in question." "Miss

Stoneman found that this fungus attacked orange trees in conservatories."

"Penzig mentioned this fungus as being destructive to citrus plants, attacking

the foliage mainly." "McAlpine found this fungus on the orange near

Melbourne, Australia, in 1892, and in 1898 it was found by Tryon to be

destructive to the lemon leaves in Queensland." "In Brazil it seems to be

quite generally distributed. Noack found it especially severe at Sao Paulo,

where it was recognized not only on the leaves, but also on the smaller twigs,

latter were killed as far as the fungus penetrated, showing a very decided

demarcation between the sound and diseased areas." U. S. Dept. .\grcl. Bull.

No. 52, 1904, p. 10.

"This disease on the fruit was first observed by the writer in the autumn

of 1901, but attracted little attention at that time, as the damage was slight,

only a few specimens of the diseased fruit having been observed in a single

grove. Since that time the disease, in the grove where it was first observed,

has increased to such an extent that the trees, on which it was first noticed,

yielded a very small proportion of sound fruit during the present season.

The disease has probably been at work for a considerable length of time.

and as is usual in such cases, attracted little attention until it became serious.

The loss during the past season in two or three instances has amounted to

from five hundred to a thousand dollars in a single grove."

"From our present knowledge of this disease it appears to be on the increase

and we are probably justified in predicting that it has not yet reached its

worst. The disease is in all likelihood an introduced one and it may be

looked to, to attack the sweet orange in addition to the lemon, lime and pomelo.

It frequently occurs upon leaves, twigs and branches of the sweet orange,

and on one occasion sweet orange fruit on one of the fruit stands in Lake

City, Florida, were ob.served. covered by lesions (diseased s])ots) caused by

this same fungus Colletotrichum i:,locosporioides." H. H. llunic, Ma. I'.xj).

Sta., Bull. No. 74, pp. 161-162, Aug.. 1904.

In view of the fact that the disease is thought to <lii damas^e unly in a

damp or moist climate, it might be interesting to state that the writer re-

cently spent a week in the Salt River Valley, Arizona, looking over the citrus

orchards and especially as to the distribution and damage caused by wither-

tip. f )f course it was at a damp period of the year, but cannot be compared

to the favorable ])laccs Dr. Coit (|uoted Mr. Jen.sen as pointing out to be

favorable to the severe attacks of the disease. The fruit growers of that

.section stated that much of the I)loom and young fruit had Ikcii (lro])ped

by some mysterious manner— frost they believed to have been tin- ciii'-c though

it had come some time before the real damage was done. All of their



Pomona College Journal of Economic Botany 29

tlescriptions ])ointed to witlicr-tip as \vc saw it in Ventura County, and the

matter was followed up as carefully and as fully as time would permit.

The results were that under the trees were to he found quantities of the

discolored leaves so common to the attacks of this disease, while the familiar

leaf spot was seen everywhere. Bare twigs and dead branches showmg me
acervuli (fruiting bodies) were also very common. Perhaps not all of

the dropping of the young fruit, referred to, was caused by wither-tip, but,

from the indications, it is more than likely that a great loss was due to it.

Even the indications in the discolored leaves, leaf-spots and bare twigs

are interesting from so dry a country as Arizona and only goes to show

that the disease may thrive and do well in any climate where there is

a rainy season.

In California. In this state the disease may be found in practically every

citrus growing section, but it is not contended that it has been doing damage
in all. In Ventura County, the writer has collected specimens of the leaf-

spot in all parts, including those sections furtherest away from the coast.

As .stated before the fungus seems to thrive best in the vicinity of Santa

Paula in spite of the fact that lemon groves are situated much nearer the

coast and are subject to more cold and dampness at Oxnard than at this

place. No serious attacks on the orange trees have been noticed at \'entura

which is situated right on the sea border.

DESCRIPTION

On tin- Leaves. (Figs. 15 and 16): The presence of the fungus

is best told by its appearance on the leaves. The most common forms are

leaf-spots which show up while the leaves are still clinging to the tree and

appear to be healthy in every other way. The spot is usually light brown

to nearly colorless and is surrounded by a very characteristic brown ring,

which separates the dead from the living tissues of the leaf (Fig. 16). Arising

upon the dead discolored spot are numerous minute dark acervuli ( fruiting

bodies of the fungus). The spots may liegin at any point of infection and

spread so as to run into each other almost entirely destroying the texture

of the leaf. They may start at the tip-end or at an edge and cut out deep

m.argins. It appears that this condition is brought about by the fact that

after the infection started the leaf was able to retain enough vigor to

resist the attacks, so that the diseased areas only were killed, instead of

the entire leaf succumbing and falling oflf as is usually the case.

This latter form is perhaps the most common indication of wither-ti]) on the

lemon trees. The leaves first turn a sickly yellow color, gradually become
brown and fall to the ground. Many may fall while still in the yellow state,

while large numbers have been collected and the wither-tip obtained from

them, which were still green when they fell. Not a few leaves may be found

which begin to turn brown at the tip (Fig. 15) the infection working backwards

to cover the entire surface before the stem is reached and severed.

On the sweet and navel orange-trees the infestation is very marked and

sudden. The leaves die, curl up and turn a greenish-brown color while
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still hanging to the twigs. Entire twigs may thus be affected and the foliage

does not fall until it is thoroughly dead and dry. One can always tell this

stage by the dark color of the leaves.

In all cases of doubt as to whether wither-tip is in an orchard or not, it

can be accurately demonstrated by placing the leaves or twigs, supposed to

be infected, into a moist chamlier and within three or four days the cin-

namon-brown acervuli (Fig. 15) will appear on all surfaces in great numbers.
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spots) may, however, he located on the leaf entirely removed from the margin.

The characteristic color noted above marks the commencement of the dis-

ease, the period during which the niycclium (fungal threads) is growing

most actively in the tissues of the leaf."

"As the disease progresses, the atTected area becomes more clearly defined.

The areas representing a number of separate spots of infection, close to each

other, becomes continuous. The color changes from yellowish to the gray

hue of dead tissue. The line of division, between the dead and the green,

living tissues, is slightly elevated and as already noted, clearly defined.

At this stage, a close e.xamination of the discolored spots on the upper side

of the leaf reveals the presence of a number of minute dark dots. These

dots are arranged more or less completely in concentric circles or ovals.
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On the Twigs. (Fig. 16) : The twigs on the Havana Sweet orange

trees at Santa Paula often died back as far as did the leaves, but in most

cases they first remain green but bare for some time after the leaves have

been killed and dropped. Fig. 10 shows a branch nearly four feet long

which was entirely killed on the tree before the leaves dropped. This

condition is especially true of the smaller outside twigs on the orange trees.

This dying is accompanied by the same unhealthy discoloration aescribed

in the leaves, the tissues dividing the dead from the healthy portions as-

suming the characteristic brown ring. No spores appear upon the twigs

until after they have been dead for some time and are subjected to a moist

condition. In the nioift chambers of the laboratory the fruiting bodies were

Figure 17. Spots caused by wither-tip on lemon; the same on orange to the right.

pniducttl upon all of the dead tissues (Fig. l'>) and upon the apparently

healthy green portion of the twigs 12 inches below the ring, showing that

the disease was working back all of the time and simjily awaiting a con-

dition favorable for another outbreak.

The twigs of the lemon trees do not succumb to tlu' att,Kk> ( f llie disease

as raj)iflly as do those of the orange. They remain bare lor a long period,

and though green and healthy-looking do not bear leaves or fruit. So

far as worth to the tree is concerned they might just as well be deail. In time

they do turn brown and slowly die from tin- tips back, the infection usually
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stops at a fork in the branch. Tlie lemon trees, showing the effects of

the disease most, are those which have the greatest number of fallen leaves

and bare twigs.

On the Fruit. (Fig. 17) : The fruit-spot, commonly called lemon spot,

orange-spot, and pomelo-spot or anthracnose is the most easily recognized.

On the lemon it usually develops in the packing house and is first simply a dull

green blotch, remaining so after the lemon has turned yellow in curing. Later

the center of the spot, which may enlarge, becomes from a sickly-yellow to a

brown color and is softer than the margins, which have retained the same
firmness as the rest of the lemon. This stage develops the black or dark

brown acervuli, which appear in the center of the spot, giving it a dark color.

The tissues begin to sink, forming a depression in the center of the spot.

The fruit may keep in good condition when thus infected for a long time

without any apparent progress in the work of the fungus and again it

may decay very rapidly. The green spot may not develop to form the fruiting

stage until after the lemons have been placed upon the market, so may
admit of the marketing of the fruit, but it places it in the lowest grade.

It will be interesting to note that many have considered this spot a

result of sweating and not a fungus at all, but it is the wither-tip brought out,

perhaps, in greater abundance, by sweating, than under normal conditions,

which has given rise to this belief.

The so-called "red-spot" (See Fig. 18) on the lemon has never been de-

scribed outside of California. However, it has received considerable atten-

tion from Dr. \^'oods and Prof. Rolfs—men who are the best authorities

known on wither-tip. These men have all pronounced it as a result of tfiis

fungus.

The infection takes place at any point on the rind in the form of minute

dark brown or cinnamon red spots. At first these may be so small that they

cannot be detected without the aid of a hand lens and may be very scarce.

The spots grow in size and increase in number until the whole rind is

speckled. Later they become confluent and spread over the entire surface

giving the fruit a dark-brown or even black appearance. The disease does

not seem to affect the pulp of the fruit at all, but simply disfigures the rind so

as to make it unfit for market. Each red spot, in the earlier .stages, pro-

duces a sunken area which is very characteristic of this stage.

The attack is more often on the fruit known as "tree-ripes"— fruit that

has ripened on the tree—but it is not an uncommon thing to find it also

abundant upon the green fruit. It was first noticed on the trees affected

with "Gummosis," and it has not infrequently been attributed to that as a

cause. It may be that it was most abundant here because of the weakened

condition of the tree, brought about by the gumming, which enabled the

fungus to find the most favorable conditions for growth.

Of the spot Dr. Woods writes: "Before leaving California I arranged with

Mr. Powell to have a lot of the lemons and grapefruits showing the tear-

stain and browning and other effects of the wither-tip fungus forwarded to
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mc. I had these carefully examined and found the fungus, Collctotricliiiiii

^locosporioides, present in practically all cases."

Concerning the same point, Mr. M. B. Waite, Pathologist in Charge of

the Bureau of Plant Industry, Washington, D. C, writes: "In the first

place there is no question about its (the disease on lemon twigs and

fruit sent to Mr. Waite for determination) being affected with the wither-

tip fungus, CoUetotrichum. Spots were found with a little of the fungus

on microscopic examination and upon culture tests the material was

found to contain considerable of the fungus. Ripe spores were found on old,

dry twigs, while the leaves and the fruit developed spores after being steril-

ized and covered with a drv bell jar."

Figure An orange branch killed by the wither-tip, some of the dead leaves still

hanging; a lemon showing red-spot caused by wither-tip.

"I think the red sjjider is responsible for the spread of tlie fungus to a

considerable extent on the lemons this season, the slight injury produced by

the spider making an opening for the fungus to get into the skin of the

fruit."—P. H. Rolfs.

On the orange the first symptoms appear as grcciiisli Dr hmwiiisli irregular

blotches, resembling greatly those described on the lemon. 'I'hese spots

grow rapidly while the fruit is still on the trie and may assume nearly half the

size of the fruit. (This being due to ijif f.ut that many spots become con-

fluent thus forming a single large diseased area. The average size, however,

is about that of a 25c-piece. ) With age the center of the diseased area may

become lighter before turning a dark brown or black with the appearing of the

(lark fruiting bodies. The area may be raised above the remaining surface

of the orange or it may sink to form a depression as is shown in llie photo

(Kig. 17).
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Mr. Hume gives the following about the disease on the fruit of the pomelo:

"Upon the fruit the disease is first manifested by the irregular brownish dis-

coloration. This discolored area is irregularly defined around the margin.

The diseased spot may be on any portion of the fruit and may vary from

an inch or so in diameter to an area nearly equal to that of the outside

of the fruit. As it progresses these spots gradually change in color, some-

times becoming grayish, sometimes somewhat lighter. Ultimately, however,

the whole affected area becomes dirty black in color. If the point of in-

fection is small at first it gradually enlarges under favorable conditions so

as to embrace the whole fruit. Sometimes the affected area remains constant

in size for a considerable time, in which case in its older stage it varies from

black at the center through various shades of brown, brownish yellow to the

normal yellowish color of the healthy rind at the margin." Fla. Agrcl. Exp.

Sta. I'.uil. No. 74, pp. 165-166, Aug., 1904.

Figure 19.

Details of fruiting bodies of wither-tip fungus: A, aeervulus with compact con-
tents of setae, conidiophores and conidia (original); B, aeervulus in more advanced
stage, the spores escaping (original); C, conidiophores. conidia and setae (after Hume);
D, enlarged portion of B; E, cross section of aeervulus after MeCullough in Bull. 52,
U. S. Dept. Agrcl.

SPECIFIC DESCRIPTION

This fungus is strictly parasitic, e. g., feeds directly upon the tissues

of the ho.st plant. The conidia (spores) are very minute regularly oval

bodies which are admitted into the tissues of the host by means of small

punctures or abrasions of any kind. Here they germinate, forming rather

stout mycelium, which penetrates the plant cells, and through which the

fungus draws all food. Not until the tissues of the plant arc killed arc

the acervuli (fruiting bodies) produced. These acervuli contain the conidia

or spores which develop within the little sac. As soon as they are produced

from the mycelium they shove themselves through the surface of the host

and when the conidia are ripe the top opens up allowing them to escape.
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There are millions of these conidia formed within each acervuhis. (Fig. 19

A, B.) As stated above the spores (Fig. 19 C. D, E) are oblong or oval, but

much longer than the diameter. In mass they appear cinnamon brown or

even dark, but under the lens they are apparently colorless, containing minute

granules and several oil globules, as shown in the figures. They are formed

as small buds (conidia) upon the ends of short conidiophores and break off

very easily when mature. There may be seen all stages of these forming

conidia and conidiophores in a single acervulus. but all will mature before the

fungus has finished its mission in life. It is not over-stepping the mark

to say that each acervulus may produce many thousands of spores, all of

which will germinate under favorable conditions. The acervuli may be

produced upon any surface of a twig, fruit, or leaf in numbers sufficient

to prove that the mycelium has penetrated every cell beneath. (Fig. 19 B.)

Prof. Rolfs' technical description is as follows : "Acervuli located on the

surface of the leaf, twig, or fruit ; 90-270 u in diameter, erumpent, super-

ficial. Shape various, not uniform, occuring on either surface of citrus

leaves; disposed irregularly or in more or less concentric lines; pale to dark

colored. On tender lime twigs, tender lemon twigs, lemon fruits, and lime

fruits, pale colored, dull red in masses, confluent. Epidermis breaks irregu-

larly."

"Setae fuliginous, ranging in length from 60 to 160 u, frequently once or

twice septate, disposed at margin of acervuli. Frc(|uently absent, and on

tender lemon twigs, tender lime twigs, lemon lruit>. and lime fruits usually

absent."

"Conidia broadly oval or oblong, 10-16 u by 5-7 u, hyaline: size variable in

same acervulus, usually with one or two oil drops. Developing from a well

defined stroma; basidia, 3-8 u. In moist chamber the conidia stream from

the break in the epidermis."

"Intra-basidial setje, variable (S-30 u by 3-6 u, cylindrical or sometimes

enlarged at distal end; hyaline."—U. S. Dept. of .\grcl. I'ull. 52, p. 16, Mar.,

1904.

DESTRUCTIVENESS

.•\s has been stated before, the first appearance of the disease upon the

orange, in a seirous way, was upon the foliage and especially on the fruit-

bearing wood for the next season, although much of the present hearing

wood was completely killed and the fruit fell to the ground. The photo-

graph (Fig. 9) will give some idea of this attack. It will be seen that the

leaves have died in patches all over the outside of the tree. The bare

twigs at the top shows an earlier attack which dropped all of the leaves.

Figure 18 A shows a branch taken from the top of a sweet orange tree a

week after the infection was first observed upon the tree. Figure 14 .\ shows

a typical case of fallen leaves and fruit. This photograph was taken under

the tree shown in Figure 14 R a week after that photograph was taken. It

will give some idea of the severity of the disease and ail idea of what it

means to an orchardist.
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Not all of the fallen fruit show the effects of wither-tip at the time it

dropped, but if placed away in moist chambers soon develop the spots de-

scribed above. The infections are quite general on much of the fruit that

has not fallen and the amount of injured fruit may reach to several hundred

boxes, not counting what may develop after it has been picked and boxed

for shipment.

The fact that the infection takes place before any evidence is displayed

upon either tree or fruit ma,kes the pest a serious menace if one has not

been prepared to meet it in advance. All fruit which has become infected on

the tree cannot be treated in any wash that will prevent the coming out

of the fruiting bodies. To demonstrate this, leaves infected in the orchard

were soaked a short time in Bordeaux Mixture, such as is used for spraying

citrus trees, and placed in the moist chambers. The acervuli appeared in

great numbers through the residue of the Bordeaux upon the leaf. All

methods of control must be directed as preventive. This makes the results

of the first unlooked for attack very destructive to the orange grower. It is

well to dip the fruit, however, to prevent infection in the box or in the

packing house.

The leaf-spot
—

"Canker"—is more common upon the lemon than upon any

other citrus tree in this county. In Florida it seems to work to even a

greater degree upon the pomelo, but such a case has not been observed here

yet. Neither have we ever found the withering of the twig and leaves

as described by Prof. Rolfs on the lemon tree. The discolored leaves, the

spot, and the bare twigs give us the most evident clues in the field.

It is the dropping of the young fruit that is considered the most serious

work of the fungus in the lemon orchards. At times it seems as if a third

of the young setting lemons were dropped by it. The brown mummies on

the ground or still clinging to the trees are full of the wither-tip spores.

Much of the work being done at the Limoneira ranch is to prevent this

condition. The results and costs, as well as the importance of the work there

is to be presented in Mr. Culbertson's paper further on. Concerning the

dropping of the bloom due to wither-tip, Prof. Rolfs states

:

"The most serious shedding of bloom occurs as the result of an attack

of a parasitic fungus, Colletotrichum gloeosporioides. This is a serious trouble,

for only too frequently its cause is not recognized, the shedding of the bloom

being ascribed to one of the before-mentioned causes, or to the presence

of thrips or other insects.

The first sign that we notice in connection with the wither-tip dropping

of bloom is that a great number of unopened flower-buds have fallen from

the tree. As this same effect may be the result of other causes, the mere

fact that we find unopened flower-buds on the ground should not be con-

sidered as proving that we have a case of wither-tip bloom dropping. Upon

closer examination, however, we find that where the bloom has dropped on

account of being" affected with the wither-tip fungus, there are little red

markings upon it ; and the buds or blossoms may be partially, or even

entirely, covered by these rod patches. By examining such flower-buds or
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petals in the laboratory it can be easily demonstrated that they are affected

by the wither-tip fungus. By using a strong hand-lens one is able to see

the minute pustules in which the spores are produced. Such diseased flower-

buds and petals, however, differ so strikingly from those that have fallen

naturally, that almost every one whose attention has been called to the

point is able to distinguish between them, without the aid of a kns. When
much bloom has dropped as a result of being affected with the wither-tip

fungus, one almost invariably finds the typical signs of wither-tip on the

tree. The most prominent of these are the dying back of small sprigs, and

the very characteristic want of leaves on the inside of the tree. Whenever

one sees a tree in the orchard that has no interior foliage, it shoidd he

noted as a suspicious specimen.

The wither-tip fungus which causes the dropping of the tlower-buds lives

over the winter in the leaves, or in the twigs of the tree, or on fallen fruit.

From these sources some of the spores find their way to an open bud. where

the fungus grows very rapidly and produces myriads of .spores. I'.ees. flics

and other honey-loving insects, visit the affected blossoms, and coming

into contact with the fresh spores, not only carry them on their bodies

to almost every open blossom on the tree, but in crawling over the unopened

buds they convey the spores to these as well. But worse still, the insects

which have visited an infected tree carry the spores to other trees in the

grove, and from these secondary infections numerous other infections occur

in time ; .so that hundreds of trees that were free from the wither-tip fiuigus

may become infected from one single tree with diseased 1 lus-oms.

DROPI'ING OF .\K\\t.V-SET FRCIT

Sometimes this fungus does not attack the bloom, but attacks the newly-

set fruit after the blooming period is over. Not unfre(|uently one may sec

the ground under a citrus tree strewn with thousands of small fruits, every

one attacked by wither-tip fungus. In this case the same remedy used for

the shedding of bloom will he foiuid useful."—Fla. .Agrcl. Ivxp. Sta. Press

Hull. Xo. 84, Mar.. 1908.

The large fruit sjrat described under the hcafliiii:; "Descriiitinn" ( l'"ig. 5)

shows up to a considerable degree in the packing Imuses. hi the i)a>-i iitile

attention has been given to it except to cull all infected fruit ,iinl nm it iniu

the lowest grade. While many of these lemons go down befure shi]iiuiiii tlu'

hulk remain sound enough to reach the ca.stern markets. Tiie jiriiKipal

injury is due to the fact that fruit, which would be first grade exce|)t \<<r the

spots, is rendered almost worthless for selling purjioses.

The "Red-spot" usually appears in the field and all infected fruit is

culled out by the time the fruit is ready for the pack. It has the sa;i-.e

valueless feature as has the lemon-spot in rendering the fruit unlit fur

market. The fruit infected with this spot keeps very well, for oidy the rind

is injured. I have in my office a lemon preserved from kisi year, thi' rind

of which is enlirelv browned due to the red-sivii. but the insi<ie of which is
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perfectly sound and in excellent condition. The occurence of the trouble

is sufficiently great to warrant considerable expense in preventing it.

LITERATURE ANP SYNONYMY

Colletotrichum gloeosporioidcs Penzig.

X'ermicularia gloeosporioides, Penz. Funghi Agrumicoli. No. 90, p. 66, Padova,

1882.

Phyllosticta adusta, E. & M. Jour. Mycol. II, p. 130, Nov., 1886.

Colletotrichum gloeosporioides Penz. Botanici ruini e sulle piante affini, .Ann.

d'Agris, p. 384, 1887.

adustuni E. Jour. Mycol. VV, p. 35, May, 1891.

gloeosporioides Rolf's. U. S. Dept. Agrcl. B. of PI. Ind.. Bull.

No. 52, Mar., 1904.

Hume. Fla. Agrcl. Exp.. Sta. Bull. No. 74,

Aug. 1904.

Rolfs. Fla. Agriculturalist. 32, p. 130, Mar.

1905.
" Hume Cirt. Fruits and Their Cult. pp. 473-

475, Dec. 1907.

Duggar. Fung. Dis. of Plants, p. 327-328, 1909.

Cal. Cul. 32, p. 708, June 1909.

Cook. Cal. Cul. 33, p. 460. Nov. 1909.

Fawcett, Fla. Agrcl. Exp. Sta. Press Bull. No.

133, Dec. 1909.

Massee. Dis. of Cul. Pis. and Trees, p. 144,

Jan. 1910.

Fawcett, Cal. Cul. 34, p. 725, June 1910.

Cal. Cul. Pruning 35, pp. 660-661, Dec. 1910.

conditions favorable to growth

.\ny climatic condition unfavorable to the growth of the tree is liable

to bring on an attack of wither-tip, especially in a country which has been

subject to this attack.

Frosts kill the twigs of the trees and afford excellent places for the fungus

to germinate and produce spores.

Wind.—Hard winds whip the trees so as to cause numerous abrasions

and wounds, which afford excellent entrances to the spores of the wither-tip.

Insects.—Perhaps no better condition is afforded for the infection of the

plant tissues than that due to the attacks of insects. Scale pests constantly

draw sap from the trees, and the slightest rain washes the spores down the

limbs and into their punctures. It might be expected that this disease would

be worse in dirty orchards than in those which are kept perfectly clean.

Diseases.—Gummosis has certainly had something to do with the production

of the "red spot" so often referred to. .^s has been stated, the two condi-

tions have been associated together as arising from a common cause. The
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spot is probably caused by the weakening of the tree due to the gummosis
rather than any other reason. It might naturally be expected to find the

wither-tip upon any diseased trees which are suffering from Gumniosis, Die-

back, Foot-rot, etc.

Lack of Care.—Poorly fed trees have been observed to succumb to this

disease first—the leaves sho.wing the spots, the twigs dying, and the fruit

spotted before it appeared elsewhere. The cure is obvious.

Moisture.—This is perhaps the most important factor in contributing to

the growth of this disease. As with all of the fungi a moist condition

produces ready and rapid germination and excellent conditions for future

growth. The early observations of the wither-tip were all connected with

the belief that it could thrive only in a very moist climate. This belief

caused some surprise to the Florida experts who thought that the climate

in California was too dry.

The attack in Ventura County was preceded by an unusually heavy rain

which brought on the attack almost immediately.

It will probably be found in any citrus growing coniiiuuiity which receives

any rainfall at all. from the fact that it has been observed in .\rizona, but

only during the winter months.

In a wet country much trouble must be expected from this disease.

A systematic application of sprays should be continued throughout the

year, in plots at least, so as to be sure of the advantages of the preventative

work of fungicides.

TREES ATTACKED IN VExNTURA COUNTY
.SEVERE attacks:

Variety Location
Havana Sweet Seedling Orange Santa Paula.

Navel Orange "

Valencia Oranges "
and Saticoy.

Eureka Lemons
Lisbon Lemons "

Slii^ht Attacks.

All citrus trees in this county.

MODES OF niSTRIIiUTION

Wind.—The spores are so minute that when they become dry they may

be carried for miles by the wind. These spores are usually blown into the

tops of the trees and the heavier attacks may be expected in these places.

In Southern California it must be expected that, if the disease is common
along the coast, that the coast winds are sure to carry the spores to all

inland sections and these need only the moisture con<Iitions to produce the

disease.

Water.— If the spores finfl lorlgmcnt in tiic tops of the trees they are sure

to be carried to all parts of the undergrowth by the first rain. This

is the most effectual way of infecting all parts of the tree. The "Tear-stain"

is produced by the dripf)ing of the water from an infected twig or "Mummy"'
to an uninfestcd lemon.
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Insects.—Prof. Rolfs attributed much of the red-spot to the work of the

red Spider, and this indeed is a very important factor in the scattering the

spores on the leaves and fruit as well as a means of inoculating those por-

tions of the tree. Other insects as young black scale, plant lice, as well as

the silver-mite, prove efficient distributors of this disease.

General Articles on Wither-tip.

Of the disease in California the California Cultivator states : "This dis-

ease has been quite severe on citrus trees in some parts of the state. Last

November it occurred in a number of groves near DeLand, causing much
damage. It killed back twigs and limbs even in otherwise healthy and well-

kept groves. It was noticed, in some cases, that the damage done by wither-

tip became evident after several weeks of dry weather following a period

of moist weather. It was also noticed that in a neighborhood where groves

were close together, the disease would frequently be severe in one grove

while at the same time a neighboring grove would remain free from it.

Within the same grove also there were individual trees and individual limbs

of a tree that were attacked, while other trees of the grove and other limbs

of the diseased trees remained uninjured. The difference in the action of

the fungus toward different limbs of the same tree is probably due to a

difference in the vitality of the individual limbs. Any cause rendering a

branch somewhat weak, such as previous heavy load of fruit, would most

render that branch susceptible to .an attack of the fungus. The same would

doubtless be true in regard to the susceptibility or immunity to the disease of

the different trees in a grove. Cases occur that can be accounted for by

considering trees as individuals, each slightly different from the other. One
tree apparently just as healthy as another is, for some cause, not yet under-

stood, less resistent to this particular disease, and is therefore attacked, while

the tree next it may remain uninjured."—Cal. Cul. XXXII, p. 708, June, 1909.

The condition, as stated above, is no doubt a common example of the

attack of the wither-tip, but such was not the case in the orange orchards

at Santa Paula. The trees were in excellent condition, with plenty of fer-

tilizer, water, and cultivation. There had been no frosts, and no hot weather

to weaken the trees or branches. A rain fell about three weeks before which

started the spores germinating and an attack resulted which did not omit

even the healthiest-looking and most vigorous trees. It was a case where

every tree was touched without regard to its vitality.

Prof. Cook of Pomona College writes : "During the last two or three

years a new disease has appeared in our citrus orchards. It is the old well-

known wither-tip of Florida. It attacks all kinds of citrus trees. It is

probable that it is affecting many orchards without being known or recognized

at all.

The disease pits the fruit ; causes the leaves to fall, and the terminal twigs

to wither. In some orchards it has done serious harm and would have be-

cnmo very much more serious had it not been discovered and the remedy

api)iicd.'— Cal. Cul. XXXIII, p. 406, Nov., 1909.
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The History and Control In the Limoneira Orchard

BY JAMES D. CULBERTSON,* ASSISTANT MANAGER

"During the summer and fall months of 1908 we became suspicious of

a new and strange trouble affecting the lemons in the Limoneira orchard.

It was evidently a fungus, and although confined mostly to the ripening

fruit, nevertheless the incipient stages were plainly noticeable on many of

the half-grown lemons that were still green. Of the ripe fruit a great

many of the lemons were rendered unsalable and thrown away, while thou-

sands of others were thrown into the lower grades by the disfigurement re-

sulting from this "rust" or "brown-speck" as some called it. On the greener

fruit it appeared as tiny black specks, like minute pin-pricks, while on the

half-ripe and ripe lemons these specks were usually a reddish brown, and

many of them had increased in size varying from the smallest speck visible

under a hand-lens to the size of pock-marks, or even larger. Each spot

fonned a marked depression in the rind, and not infrequently they would

merge into one another until in some instances covering the entire Icnum,

leaving only a brown "mummy" hanging where the healthy yellow fruit

had been. Traces of this trouble had been noticed off and on for several

years, but the amount of fruit affected by it was so insignificant in relation

to the whole that its presence at first occasioned not even a comment, so that it

is not known when it made its first appearance.

l>y the spring of 1909, however, we began to realize that the percentage

of infected fruit was a commercial consideration in itself, not to speak of

possible future increase in loss. The new crop was being gathered from

the trees and everywhere throughout the 300-acre orchard the presence of

this trouble was more evident than ever. Specimens of affected fruit were

sent to various sources for identification. Trees containing the worst affected

lemons were usually below the normal in vigor of leaf and twig, and often

chloratic and subject to gum disease. In some cases we wondered if this

first trouble could be a part of the cause, as we later learned that it was.

But on even the healthiest trees it was nearly always possible to lind some

of both the green and yellow lemons affected with the characteristic nunute

spots.

While waiting for reports on the specimens .sent out it iiappcncd that Dr.

A. F. Woods, then .Assistant Chief of the Bureau of I'lant Industry, and Mr.

G. Harold Bowell of the same Bureau, were making ;i trip through Southern

California and paid us a visit. It was the 20th of .\i)ril. When taken to the

orchard, without hesitation, they pronounced our tmnble wither-tip", scien-

tifically known as CoUctotrichum glocosporioidcs. a fungus ])arasite of Citrus

known and dreaded in Florida for 15 years. While we had noted only it-

effects on the fruit our attention was called by these gentlemen to nnnierons

dead twigs, to yellow and brown spotted leaves, and also to countless small

l)]ackened and dried lemons that had probably been attacked and killed by the

fungus, when otherwi.sc healthy, before they were larger than small beans.

These were characteristic of "wither tij)" ravages in l-'loiida. :mil liu- prtseine

*Gr,-uluatc of Pomona College.
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of the acervuli on dead twigs and leaves, together with frequent brown

stains, "Tear-stains", on the fruit, further convinced them that our trouble

was the same.

They were surprised that in the dry climate of California the fungus

could thrive and propagate itself so vigorously. Dr. Woods and Mr. I'owell

both assured us that it could be checked by fungicides, particularly mentioning

Bordeaux Mixture with Bicarbonate of Soda, but they were of the opinion

that its present development in the orchard was probably abnormal, due

perhaps to extraordinary weather, for we had had a warm winter with nwre

than the average amount of humidity. With the return of dry summer
weather they thought it would make little or no further progress and probably

would cause no anxiety in the future except possibly during seasons similar

to the one just passed. Accordingly we did nothing at the time other than

to send samples of twigs, fruit, and leaves to Washington, together with a

request for all available literature on wither-tip, particularly Bulletin No.

52, by P. H. Rolfs, treating of the disease in Florida. The edition of this

bulletin was completely exhausted, but a later appeal to Dr. Woods, who
had returned to Washington in the meantime, brought the following reply

:

"Washington, D. C, May 29, 1909.

Mr. James D. Culbertson, Santa Paula, California.

My dear Mr. Culbertson: I have your letter of May 21st. relative to your

failure to get the wither-tip bulletin. I was very sorry to find on my return

to Washington recently that this publication had been entirely exhausted

and that there was no copy to be had either from the department or from the

Superintendent of Public Documents. .^ new edition will have to be printed.

Before leaving California I arranged with Mr. Powell to have a lot of

the lemons and grapefruits showing tear-stain and browning and other effects

of the wither-tip fungus forwarded to me. I had these very carefully ex-

amined and found the fungus, Colletotrichiim gloeosporioides, present in

practically all cases. I explained to you, this fungus, which produces diseases

of various names, such as anthracnose, wither-tip, canker, lemon-spots, tear-

stain, etc., lives perennially in the twigs of the diseased trees. Infection of

the twigs is known to take place through the flowers, through injury to the

foliage, the fruit, and stems, by insects or otherwise. I think the red spider

is responsible for the spread of the fungus to a considerable extent on the

lemons this season, the slight injury produced by the spider making an

opening for the fungus to get into the skin of the fruit.

(For control see same under that heading.)

Very truly yours,

A. F. Woods,

Physiologist and Pathologist and Assistant Chief of Bureau.

Through the courtesy of Mr. G. W. Hosford in investigating the careful

handling of lemons under the direction of Mr. Powell we obtained a few

days' use of a private copy of Bulletin No. 52 referred to above. A type-

written copy of this Bulletin put us in possession of sufficient data to direct
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us in some experimental tests against the fungus. Apparently it was in-

creasing in the orchard, both on twigs and fruit, especially affecting the

young lemons just setting from the bloom.

Within two days the most startling evidence of what wither-tip may
do to an orchard impressed itself upon us. In one of the healthiest of the

grove we suddenly discovered that half of the leaves had fallen from the

trees so recently that many of them showed no evidence whatever of wilting.

For a few days the petioles still clung to the tree. Some of these fallen

leaves were turning brown beginning usually at the tip and extending down
the midrib while others contained irregular yellow-green spots of irregular

shape. A slight jarring of the boughs by the hand precipitated still more

leaves, apparently vigorous and healthy, save for the pale yellowish-green

spots described above.

The next day, June 5th, 1909, we had one of our power spray outfits in the

field and sprayed three small groups of trees with the following:

formula no. 1.

Resublimed sulphur l-)4 lbs.

Sodium Hydroxide 98% I'A lbs.

Water 50 gals.

This we prepared by first passing the sulphur through a fine sieve and

adding just enough water to make a thick soup. To this we added the pul-

verized caustic soda, stirring vigorously to prevent burning. After a few

minutes the sulphur was almost entirely dissolved. The solution was then

strained directly into the spraying tank which already contained the extra

50 gallons of water. This amount treated 7 trees.

Formula no. 2. self-boiled sulphur

Resul)limed sulphur 8 lbs.

Unslacked lime 8 lbs.

Water 50 gals.

This we prepared as per directions given in Circular Xo. 27. (See under

heading of control.)

This quantity sprayed 8 trees.

FORMULA NO. 3. nORPKAlX MIXTURE

Rluestone _ 5 lbs.

Unslacked lime 6 lbs.

Water 50 gals.

Eight trees required all of the 50 gallons.

Of course we knew that we could not expect to save the leaves and twigs

already aflfccted and that any results from the spray might not be clearly

noticeable for months. The presence of black scale and more or less red

.spider in the orchard suggested the possibility of a spray combining both the

merits of a fungicide and an insecticide. Accordingly we sprayed another set

of rows, aflding to each of the abr>ve fornuil.x 28" Beaume S])ray distillate

in sufficient f|nantity to make the mixture contain 2'/^'/, distillate.
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Formula No. 1, the sodiuni sulphide spra}- with the distillate added, secniea

superior to either of the others, practically eliminating the red spider and

promising high efficiency against the young scales. Occasional burns on

the fruit where a drop would collect and evaporate, and slight injury to

the young growth and lemons just setting, were more than oflfset, as we
thought, by its greater efficiency against spider and scale. Four power sprays

were soon at work covering the orchard at the rate of about 6 acres per

day. They were at work steadily for nearly three months and our ex-

penditure exceeded $3,000 or more than lie per tree. Our faith in this

combination was supported also from the following letter from \\r. R. C.

Allen, of the Sweetwater Fruit Company, San Diego Co., California

:

Figure 20. Tank for receiving lime after it has been slacked and is ready to mix with
copper sulphate. The agitator is the special feature of this tank.

"Bonita, California, June 16, 1909.

"Mr. Jas. D. Culbertson, Limoiieira Co., Santa Paula, Cal.

Dear Sir: We have your letter of the 11th in regard to spraying with

sulphur. This is no new thing with us, as we have been using it systematically

for the last ten or twelve years. We use about 10 pounds of sulphur to

the 200 gallon tank. We dissolve the sulphur with at least half as much
caustic soda, our method being to moisten the sulphur first and then add

the soda and heat over a fire, being careful not to let it boil over. Some
people get satisfactory results without the fire, but we do not.

It may be some advantage to use caustic potash instead of soda for the

reasons you mention. But so far as it aflfects the tank, or upon the hands of

the sprayers is concerned the caustic principle in the potash or soda is en-

tirely exhausted in fusing the sulphur. We advise the use of a good grade

of sublimed sulphur in preference to the ground. The latter contains a good

deal of impurities and is much more difficult to dissolve.

We have hitherto used galvanized tanks on our spraying machines but we

have recentlv bought a bean outfit which has a wooden tank. .As we have

used the same iron tank for 5 or 6 years and it is still in good condition, you

need not fear any trouble on that score.
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I think it is practical to use the solution for circulation in the water jacket,

but it will require to be cleaned out occasionally, and probably will not be

as satisfactory as where clear water is used.

We have been in the habit of dissolving about 50 pounds of sulphur at

a time, using a galvanized iron wash tub, and making our fire at any ponit

where it is most convenient to mix the material, but I believe it would be

better to have a central place for boiling, using a large cauldron.

In regard to the effectiveness of this spray on the "wither-tip" I am not

wholly sure, though I have great faith in it. \\'e are preparing to begin at

once using the Bordeaux Mixture on part of our orchard. Simply enough

to demonstrate whether there is any advantage in its use over the sulphur

sprays. 1 think that we have seen "wither-tip" years ago upon grapefruit

without in the least realizing what it was. During the years when we
sprayed with sulphur it disappeared. But for the past three years we have

been fumigating with the consequence that not only the "wither-tip" but

red spider, and even a little silver mite, have begim to reappear. So that

in any event a sulphur spray has become a necessity.

I have not yet noticed any such dropping of green leaves in our orchards

as you speak of. I should be very glad indeed to have you send mo the

bulletin on "wither-tip."

\'ery truly,

R. C. Am.kn."

Instead of sodium sulfide spray we used the potassium sulfide, obtained

in the same way except that caustic potash was used as a solvent instead

of caustic soda. We believed that its value as a fertilizer over against the

negative value of the sodium as a soil constituent niftrc than justified its

use even at a considerable increase in cost. This will exiilain Mr, .Mien's

reference to the caustic potash.

The sudden dropping of leaves mentioned of one portion of tlic orchard

extended more slowly to the entire orchard. June 17, I'^'O', 1 made the

following note: "Through lower half of orchard withcr-ti|) generally dis-

tributed."

July 12.— Prof. P. H. Rolfs, Director of the Florida .\gricultural Kxperi-

ment Station and author of the Government Bulletin No. 52 on wither-tip,

addressetl a meeting of the Southern California Lemon Men's Club at the

Chamber of Commerce in Los Angeles. He had spent a few days looking

through the orchards in the vicinity of Los .Xngelcs and Whittier where he

found the fungus generally distributed. He considered it hardly necessary

to sprav for the twig withering as he found it here, but he did advise the

spray for the ltaf-s|)ot and lemon-spot, as these manifestations of the fungus

result in loss of foliage and fruit. Florida experience in later years had

proven that the Bordeaux Mixture as weak as 4-4-50 solution was ])rcferabk-

to any other spray kncrvvn.

Two days later Prof. Rolfs visited llic Limoncira orcliard. Like Dr.

Woods and Mr. Powell, he was sur])rised that the fungus ha^ Ixcn able
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to gain such a foothold in so dry a climate. C^n his advice we discontinued

the sulfids sprays and began with a 3-3-50 liordcaux and distillate mixture

on the remaining third of the orchard.

It may be well to state here that the ajiplication of the distillate with the

fungicide did not in the end do as efficient work as we at first thought it

would. With the Bordeaux its killing power seemed almost entirely lost.

Xo further spni\ing of the orchard as a whole was attempted until

Nov. 1010. hut in Jan. 1010 and again in June, 1910, one ten-acre ])lnt was

thoroughly sprayed with the Bordeaux, leaving as a check four rows through

the middle unsprayed. Careful watch was kept on the fruit and trees in

all parts of the orchard. During a full year subsequent to the general

spraying of the orchard as recounted aliove, there seemed little difiference

between the sjjrayed and unsprayed trees. The former always seemed darker

green and possibly set their fruit a little better, but we could not be abso-

lutely certain on these points. Perhaps as Rolfs suggested, we were en-

joying a non-infectious period such as is often very evident in Florida.

With the removal of the older lemons that were affected at the time of

the first spraying there was left little evidence of the fungus either on leaf

or twig or fruit. I'.ut in September and October, 1910, the minute reddish

brown speck on the fruit and the pale green or yellow spot on the leaf

began to show soon after an unusually heavy early rain. By the first of

November a trace of it could be found on almost every tree. Occasional

leaves had already dropped.

On the ten-acre plot that had been given the two extra sprayings with

liordeaux it is difficult even at the present time—Jan., 1911—to find the

least trace of the fungus in active development except on the four rows left

unsprayed. There it is easy to find it on both leaf and fruit, though not

as yet seriously injuring either. The difference conspicuous at a glance is

sufficient to convince us that there is great promise in prompt and thorough

treatment at the right time of the year. Just what time and just how often is

yet to be definitely determined.

We began spraying this time with a 4-4-30 Bordeaux, on Nov. 12. Three-

fourths of the orchard has been treated. L'nder the trees first sprayed only the

leaves already badly affected at the time have fallen since, while trees not

yet .sprayed have in some portions of the orchard carpeted the ground with

leaves, and every shake of the boughs adds to their number. We are exercising

great care in the matter of check rows, leaving several in every section of

the grove that we may know with certainty the merit of our work and its

value in regard to the time of application.

The conclusions are more or less tentative—we are not sure that wc can

prevail much against the fungus when weather and tree conditions favor it,

but from results thus far apparent from spraying we are sufficiently con-

vinced to spend another $3000 this season in combating it with Bordeaux.

Whether or not the following facts have any pertinent significance in this

discussion may be a matter of question, but it is nevertheless of interest. Our
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winter and spring crop of lemons for 1910 was nearly 50% short of the

previous year's crop during the same portion of the year, while the 1910

summer crop was the greatest summer crop we have ever produced. The
lemons that were picked this last summer came from blosoms that followed

immediately the fungicide spraying of the year before. Other factors may
have contributed to this result, yet it may be that the spraying was not the

smallest factor as is evidenced by Prof. Rolfs in his article on Citrus Bloom

Dropping. (See under lemon below heading of Destructiveness.)"

METHODS FOR CONTROL

The methods used in the control of this fungous parasite must necessarily

be preventative. After the disease is once established in the tissues of the

host it can never be destroyed without destroying the host also, because it

works within the tissues, and until the acervuli appear upon the surface to

expose its conidia or spores for distribution, it is protected by the epidermal

layers of the host.

Many methods have been recommended. It may be that certain measures

taken in some localities may prove impractical in others, while a combina-

tion of all may be successful in special cases.

We shall take up the discussion, then, under the following heads : Spraying,

Pruning, Orchard Practice (to include Cultivation, Irrigation and I-'erliliza-

tion), and Packing House Methods.

SPRAYING

In all the- work that has been done with sprays in combating the withcr-

tip, the i'.ordeaux Mixture stands out as the most efficient, and wc are

wont to give it the first place in this consideration.

The formula now used at the Lemoneira orchard is known as the 4-4-30 or,

L'nslacked lime 4 lbs.

Copper sulphate (bluestone) „ 4 lbs.

Water „ 50 gals.

The task of mixing tliese chemicals, where so much of tlic spray is used,

is no small thing in itself. A great deal of study has liccn given to the

construction of suitable mixing apparatus.

The first consideration is to get the materials higji enough on a platform

so that they can be easily and rapidly placed in the si)raying tanks of the

power machines. This is done by constructing, at convenient places in the

orchard, platforms large enough to hold a large box for slacking lime, a lime

solution agitator, and a vat for dissolving the bluestone. Such a jilatform

is about 12x12 feet square and 4^ feet high. A large staiiclpi|n- for tilling

the tanks is a necessity or the water must be puniiied into the l.ink while the

solution IS being added.

The lime is first slacked in a common vat for that i)urpose. 'i'he great

trouble has always been to keep the slacked lime agitated proiierly when it

was being flrawn off to mix with the bluestone in the spraying tank. This

problem has been met with a sjiecial agitator for this purpose (Fig. 20).
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The lime from the slacking vat is strained into this tank through the slanting

bottomed strainer (Fig. 21 B). The agitator works by means of a hand lever

and the contents of the tank may be thoroughly mixed in a few minutes

before it is drawn ofif for use. Here it is again strained through the strainer

shown in Fig. C. as well as is the bluestone.

The bluestone vat is simply a box containing slats, across the entire box

as shown in Fig. 21 D, or simply across one end. These slats must be low

enough so that the bluestone, contained in sacks, which is placed upon them

will be completely immersed in the water used as the solvent. This method

admits quick dissolving of the bluestone. much more rapid than if simply
poured into the tank and stirred.

Figure 21.

B, slanting-bottom strainer for straining lime into sprayer tank; a, a side view,
the screen nailed on a slant at bottom, and b, top view showing shape of box; C, round
wire sieve for straining lime into sprayer tank, a, the wooden bottom with hole
covered with wire screen, b, cj'lindrical sides made of fine wire screen tacked around
the round bottom and square top, and c, top of strainer; D, bo.x for dissolving bluestone,
this being placed on the slats in sacks and under water.

The lime and bluestone are mixed with a given amount of water so that

the proper quantities of the resultant solutions can be measured so as to give

the mixture the strength of the above formula.

The sieve used should be made of brass wire and contain 20 meshes to

the inch.

Mr. Culbertson stated very clearly that the Bordeaux Mixture has given

them very satisfactory results. His experience had been extensive. He
has used many other sprays, but has discarded all for the Bordeaux.
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Prof. Rolfs makes this statement regarding Bordeaux

:

"The loss from spotting of lemons may be greatly reduced, if not entirely

prevented, by spraying with fungicides, such as potassium sulphid, ammonical

solution of copper carbonate, and Bordeaux Mixture."— Bull. 32. U. S. Dept.

Agrcl., p. 17, 1904.

SELF-BOILED LIME-SULPHUR MIXTURE

Among other sprays recommended by Dr. Woods and tried out b}' Mr.

Culbertson was the Self-boiled Lime-Sulphur Mixture of the following fornnila :

Unslacked lime 8 lbs.

Resublimed sulphur _ 8 lbs.

Water 50 gals.

The self-boiled lime-sulphur mixture is a combination of lime and sulphur

boiled with only the heat of slacking lime and is primarily intended for

summer spraying as a substitute for Bordeaux Mixture where the latter

is injurious to foliage or fruit. For most purposes Bordeaux Mixture is

the better fungicide, and should be used except when likely to injure the plants

treated * * * The self-boiled lime-sulphur mixture, however, when pre-

pared as a mechanical mixture with lime and sulphur with only a small

percentage of the sulphur in solution, is not injurious to peach foliage, and

in our experiments for two years past has proved to be a good fungicide.

The mixture can best be prepared in rather large quantities— say 20

pounds, or even 40 pounds, at a time—so as to get enough heat to ])roducc

a violent boiling for a few minutes. Place the lime in a barrel and pour

on enough water (aliout 3 gallons to 20 pounds) to start it slacking and to keep

the sulphur off the bottom of the barrel. Then add the sulphur, which

should first be worked through a sieve to break up the lumps, and finally

enough water to slack the lime into a ])aste. Considerable stirring is neces-

sary to prevent caking at the bottom, .\fter the violent boiling which accom-

panies the slacking of the lime is over, the mixture should be diluted ready

for spraying, or at least cold water added to stop the cooking. Five to

fifteen minutes are required for the process, according to whether the lime

is quick acting or sluggish. The intense heat seems to l)reak up the ]),irtieles

of sulphur into about the i)hysical condition of precipitated sulphur, and the

violent boiling makes a good mechanical mixture of the lime and su]])luir.

Only a small percentage of the sulphur—enough to improve the adhesiveness

of the mixture—goes into solution, but if the hot mass is allowed to staml

as a thick paste the sulphur continues to unite with the lime, and at the end

of thirty or forty minutes enough of the reddish liquid is produced to burn

peach foliage and even apple foliage in some cases. Hence the necessity

for cooling the mixture as soon as the lime is well slacked. The finely

divided sulphur in mechanical mixture with the lime is depended upon fur

the fimgicidal action rather than the sulphids in solution, the l.ittei- being

harmful to foliage except in very dilute form.
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The mixture should be strained through a sieve of 20 meshes to the inch

in order to remove the coarse particles of the lime, but all of the sulphur

should be worked through the strainer.

The amount of water required to make the best mixture depends largely

upon the lime. Some grades of lime respond quickly and take a large

quantity of water, while others heat up slowly and are easily "drowned"

if too much water is added at once. Hot water may be used to good ad-

vantage in preparing the mixture with sluggish lime, but with quick acting lime

hot water is not necessary and is more likely to bring too much of the

sulphur into solution. If desired, the mixture may be kept for a week

without deterioration, but should be thoroughly stirred before using.

In applying the self-boiled lime-sulphur mixture the spraying outfit should

be equipped with a good agitator. The mixture settles to the bottom of

the tank, and unless kept thoroughly agitated cannot be evenly applied. For

a power sprayer the propeller type of agitator is most suitable. The agitator

of the ordinary barrel sprayer is not unusually adequate and when used

should be supplemented with frequent hand agitation."—U. S. Dept. of Agrcl.

Circ. No. 2/, pp. 5-6, 1909. W. M. Scott.

Regarding this mixture Dr. Woods wrote Mr. Culbertson

:

"Of course, we have not tried these mixtures on oranges and lemons, but

Mr. Scott suggests that the mixture made of 8 pounds of sulphur, 8 pounds

of lime, and 50 gallons of water would be the best for this purpose. This

would probably control the wither-tip and to a considerable extent prevent

the development of the sooty mould following aphis and scale."

POTASSIUM OR SODIUM SULPHID SPRAY

As recommended by Prof. Rolfs in Bull. 52

:

FORMULA

Flowers of sulphur 30 lbs.

Caustic soda ( 98% ) 20 lbs.

Water to mix 20 gals.

Dilute four quarts of above mixture to 50 gallons of water.

Place 30 pounds of flowers of sulphur in a wooden tub large enough to

hold 25 gallons. Wet the sulphur with 3 gallons of water; stir it into a

paste. Then add 20 pounds of 98% caustic soda (28 pounds should be

used if the caustic soda is 70%) and mix it with the sulphur paste. In a

few minutes it becomes very hot, turns brown and becomes a liquid. Stir

thoroughly and add enough water to make 20 gallons. Pour oflf from the

sediment and keep the liquid as a stock solution in a tight barrel or keg.

Of this solution use 4 quarts to 50 gallons of water.

Important.— ( In regard to the use of this spray in California see the

letter from Mr. R. C. Allen of San Diego County, in Mr. Culbertson's paper.

Also see what Mr. Culbertson says about this.)

The potassium sulphid is made as above only when diluted for use add

1 ounce of stock solution to 2 gallons of water.
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ammonical solution of copper carbonate

"Put 3 gallons of water in a wooden or an earthen vessel, pour 3 pints of

ammonia (26°B.) in this, and stir it to mix the two evenly. Take 8 ounces

of copper carbonate and shake it into the ammonia water, stirring the liquid

for awhile. If a considerable part of the copper carbonate remains un-

dissolved, the liquid may be left to settle ; if, however, nearly all of the

copper carbonate is dissolved, more of it should be added in the manner

previously described until a considerable amount remains undissolved ; then

it is set aside, as stated before. After the precipitate has settled, use the

clear blue liquid. The undissolved copper carbonate may then be treated

with more ammonia and water, fresh copper carbonate being added whenever

the residue becomes less than an ounce. The solution should not be kept

for more than a day or two, and when used one gallon should be diluted

with 15 or 20 gallons of water."— Prof. Rolfs, in Bull. 52, p. 17, U. S. Dept.

Agrcl., 1904.

This spray has never been given a test in this county, but during the i)rescnt

spring extensive tests will be made by this office as well as many other

fungicides not yet tried.

PRUNING

Because of the fact that the fungus has never killed the limbs of the

lemons outright and it was difficult to ascertain jusl which wiuhI was infected.

the matter of pruning has never been taken up. Then, tno, tlic disease was

so general that the possibilities of eradication or control seenieil hopeless by

means of so slow a method.

The pronounced attack upon the orange trees was so great that the ct)sl

of pruning would far exceed anything in the form of sjirays.

The fact that the disease had never shown up to any degree upon the

twigs before makes it seem to us that pruning would do little good on such

large trees. However, in consideration of the facts jiresented so strongly

by Prof. Rolfs and Mr. Fawcett in regard to this method, some checks

are to be made to test this advice.

If fungicides applied to the diseased twigs are capable of holding the dis-

ease in check and prevent its spreading, we can save mncli by tluir

ai)plication over pruning.

It would be useless to attemi)t to prune it nut of a lemon orchard, where,

as stated above, the ])oint of infection on the limbs cannot be detiuitcl)' as-

certained, because only the discolored leaves, spotted fruit ami dropped

bloom arc the only indications. If future observations are able to slmw

just where the infection takes place on the lemon trees as it does on tlie

orange, pruning may be resorted to.

Winter Pruning for Wither-tij) is well described by II. S. Fawcett. in

I'ress I'.ull. 133, Florida .Xgricullural I-'xperiment Station, December 11, l''(T':

"Wither-tip is one of the worst fungus diseases of citrus trees in Florida.

In the winter season, diseased trees may be distinguished by the \clio\\iiig

and falling of their leaves, the dropping of their fruit, and the (lying of
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their twigs and branches. A citrus tree affected with wither-tip will begin

to lose its inside leaves. The outer leaves then turn yellow and fall, leaving

many bare and discolored branches. The fruit also drops, with or without

spotting.

HOW TO PRUNE

The important thing in pruning is to cut out enough of the wood, in order

to get rid, not only of the bare branches, but also of all the branches that

show even a slight sign of the disease. In severe cases of wither-tip, there

are seen, in addition to bare branches, many limbs on which the yellowish

leaves are about to fall. Close examination will show that the disease is

slowly making its way back and poisoning these limbs. This poisoning may
start from an infection at the tip, or from an infection on a side branch lower

down, from which the poisonous effect has spread to the main limb. Some-

times only one side of a tree, or only one branch, is severely affected ; while

the remaining part of the tree is uninjured. Whatever may be the conditions,

it is important to get rid of these poisoned limbs. All limbs that show the

beginnings of the disease must be taken out. Drastic measures must be em-

ployed, and many bearing limbs may have to be sacrificed. To prune only

half-heartedly may make matters worse, rather than better. When pruning,

care should be taken to make smooth cuts, usually at the base of a branch or

limb, so as not to leave any projecting stubs, in which infection is almost

sure to start again. After pruning, paint the larger cut surfaces with

carbolineum or pine tar.

The grove should be given unusual care after a severe pruning of this

kind. It should be fertilized, so as to bring about a vigorous healthy growth,

and to render the trees resistant to further attacks of the fungus.

WHEN TO PRUNE.

Winter pruning for wither-tip should be done between the middle of De-
cember and the middle of January. It is important not to delay the work
beyond this date. Do not prune while the new growth is putting out, for

this is almost sure to result in injury rather than benefit. Begin the work

at once, and do not consider the looks of the trees, but take out everything

that shows the presence of the disease.

The beneficial results already obtained on hundreds of acres of groves treated

in this way, under the direction of Experiment Station workers, have proved

the effectiveness of this treatment."

To this we may add the advice given by Prof. Rolfs, in Bull. Xo. 52, 1904,

page 18:

"In a small orchard, or in the case of an isolated tree, especially in a

young orchard, much good can be done by cutting out the diseased twigs

and picking off the diseased leaves. Where this is practiced with thoroughness

the disease can be reduced to a point where it does only a small amount of

damage, or it may be eradicated ; but pruning and picking must be done
at frequent intervals and very thoroughly. This would probably be an

effective method of keeping the fungus under control in the case of small

orange and pomelo orchards.
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Where pruning is practiced the weak Hmbs are taken out. The spurs that

have dropped their leaves are also cut out, and in this way much of the hold-

over wither-tip is removed. All wood that has withered is also taken away.

This pruning reduces in a large measure the number of spores left in the

grove and hence greatly diminishes the extent of infection."

In a letter to Mr. Culbertson, Nov. 18, 1909, he states:

"Under another cover 1 am forwarding to you my bulletin on Wither-tip,

also Hume"s bulletins on Citrus Troubles and Anthracnose of the I'oiuelo,

and enclosing you a separate on Wither-tip. This you will notice, was printed

several years ago. At the present time we lay more stress on pruning, than

on the use of fungicides."

The following article by an unnamed contributor in tlio California Culti-

vator, Dec. 29, 1910, pp. 660-661, may be of interest:

"Experience so far has taught us that the only true and sure way to cure

wither-tip is by thoroughly pruning. Running over and half pruning usually

does as much harm as good. When pruning great care should be taken to

saw or cut as close to the base or trunk of the tree as possible, and to make

smooth cuts and by all means do not leave any projecting stubs. This pre-

caution should be carried out to the letter, because diseases from these stubs

are almost certain to occur when wither-tip fungus is present.

Another thing of great importance is cutting the branches close to the

tree as the cut surface soon heals over, leaving a nice smooth body; also

if the trees are to be washed, or doctored, it can be executed in one-third of

the time, besides it adds beauty to the trees * * *

In pruning for wither-tip great care should be taken to remove every limb

or branch that is diseased, as it is important to get rid of all poisoned

branches and prevent the disease from spreading. Wither-tip can be dis-

tinguished in various ways—namely, as the limbs or branches on the outside

turn dark brown and the outside bark will continue to get darker until

they are dormant, while the inside bark near the body of the tree will keep

continually falling and the leaves will turn yellow, and in a sliort lime

the limbs will be bare. Trees that die from this disease soon heconie very

brittle and rot in a short time. Wlien the trees arc taken with w ither-tii),

if the fruit is on the tree, it can be noticed by llie fruit dropping to the

ground."

The combined testimony of these writers .seem to slmu that i)nniing is a

very important factor in handling this disease in I'lorida. It miglu be

that we should waive the cost of so great a task and get to work in our

California orchards, but it can hardly be brought about until the present

methods of using I'ordeaux Mixture fails and makes it necessary to resort

to the more tedious, laborious and costly means.

ORCHARD PR.\CTICE

Cultivation.—It has been made very plain by all authorities ilial ;i wcikeiu-d

condition in an orchard, imder certain conditions is Halilc to bring on an

attack of wither-tip. That this is true camioi be doubted.
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Every possible means should be exercised to keep the orchard in excellent

physical condition. As cultivation is a very important factor in this work

it should receive its full quota of attention. In groves subject to this disease

the soil should be stirred deeply enough and often enough to insure all that is

demanded from it by the tree.

Irrigation.—The first attack brought on in the Blanchard orchard was

believed, by us, to be occasioned by a lack of water. This belief was sub-

stantiated by the fact that the ravages of the fungus stopped shortly after

the water was applied. That this was not the seat of the whole trouble

was demonstrated by the fact that later the best cared-for portions of the

same orchard were likewise infected.

A starved condition of the tree cannot be brought about more effectually

than to cut off the water supply. Thus such a condition favors the attacks of the

disease. It is not necessary to warn watchful growers against this state

of affairs for it is a condition not desirable in any grove.

Fertilisatiou.—The lack of fertilizers might cut off the food supply and

have a tendency to bring on wither-tip, but it is not in this regard that I

wish to call attention to this point. It is what Prof. Rolfs has to say in

this regard: "In choosing fertilizers to aid in warding off these diseases

(various stages and phases of wither-tip) a large percentage of potash should

be used in the compound. The source of potash does not seem to be important,

but sulphate of potash has proven a general favorite among growers of citrus

fruits.

Sulphate of ammonia is somewhat slower in acting than nitrate of soda,

but gives a firmer leaf. Nitrate of soda will produce a very quick growth and

a large leaf, but these are especially subject to the attack from the fungus

unless well balanced by a generous supply of potash. Organic ammonia in

the form of dried blood, cotton-seed meal, and bone meal should not be used

in combating this trouble, as it is very likely to produce die-back in addition

to the softening of the wood, and so lay the tree doubly open to attack."

A very interesting observation was made in the P.lanchard orchard in

connection with the use of nitrate o? soda. Last year an application of

9 pounds per tree was made in three applications. In previous years only

6 pounds per tree at two applications was the most ever given. It is strange

that following the heavier application came the only severe attack of the

wither-tip known in this orchard. It is not claimed that this was the

cause, for the fertilizer had been used previously without bringing the

disease, but might it not have something to do with the seriousness of the

attack? Had there not been severe attacks in other orchards, which had

received no nitrate of soda at all, this belief would have been well founded.

The attacks have been general and the first severe ones noted in the orange

groves in this county.

packing house METHOD.S

It is interesting to know that the "red-spot" docs not cause infection of

other fruit in the packing house. To demonstrate tliis Mr. Field, manager of
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the Limoneira Packing House, made a great number of tests. He bound

clean- and healthy lemons to those affected, wrapped them together and placed

them in a moist tent where infection would take place readily. The operation

was repeated a great many times at various periods, but in no instance was

the infection contagious.

The "canker" or fruit-spot shows up among the lemons to no little degree

in the packing house, though greatest care is exercised in the washing

of the fruit. The common treatment is to add one pound of bluestone to every

1000 gallons of water in the washer tank. This is renewed from time to

time to keep the proportions fairly even. If the tank is treated in the morning

with a fresh supply of the bluestone about one-half the amount is added to

the same solution at mid-day.

Mr. Hume states that "many shippers wash their fruit before shipping it.

Ammonical Solution of Copper Carbonate may be added to the water used

in washing. Another good substance for this purpose would be Potassium

Sulphide."— Bull. No. 74, Fla. Agrcl. Exp. Sta., p. 172, 1904.



A Biological Expedition to Southern

Mexico
BY D. r,. CKAWI'ORD*

Lieing confronted again, in 1910, with a most unusual opportunity for

pushing scientific investigations in Mexico for the sake of science and the

economic well being of both countries, an effort was made to organize and

finance an expedition with a larger scope than that of 1909. Through the

interest of Prof. A. J. Cook, head of the department of Biology in the

College, a sufficiently large sum of money was secured from friends of this

work to send two men from here and to hire the services of a native helper.

With the assistance of Mr. C. E- Harwood of Upland, Cal., his son, Mr.

Paul Harwood, Dr. W. S. Cockrell and Dr. Pehr Olssen-Seffer, all of

Mexico City, passes were secured over the National Railways first and

later over the \'era Cruz and Isthmus Road, the Mexican Road and the

National Tehauntcpec. We here take the opportunity to thank the above

mentioned gentlemen, and also the officials of the roads over which passes

were granted to us: Mr. C. R. Hudson, Vice President of the National

Railways; Mr. Thos. Milan, President of the Vera Cruz and Isthmus; Mr.

Newberry, President of the National Tehuantepec ; and the Manager of the

Mexican Road.

Mr. A. S. Loveland, a student of the college, was chosen as my assistant.

A very good native helper was hired at Guadalajara, Jalisco. In addition

to these two assistants, guides in several places were used.

The purpose of the expedition, as outlined by Prof. C. F. Baker, was

to make as extensive collections as possible of insects, economic seeds, both

of fruits and ornamental plants and trees, mosses and lichens, living plants,

especially palms, cacti, orchids, agaves and succulents of all sorts, etc. It

was first thought best to confine our collecting to about four localities south

of Mexico City, well separated topographically as well as geographically.

These plans were subsequently altered to include about seventeen localities rep-

resenting six states of Southern Mexico : Chiapas, Vera Cruz, Puebia, Oaxaca,

Morelos and San Luis Potosi. The reason for this change of plans was

the desirability of making this year's efforts something in the way of a thorough

reconnaissance of the southern half of Mexico, as a preparation for future

expeditions as well as for permanent work in the future. It is a great

advantage to know the typical localities over a large area of territory and
to know the country in a comparative way. For this reason the work was

necessarily somewhat hasty in most places, but by continually keeping on

the move the desired results were in a measure attained.

On June 16th we entered Mexico through El Paso and proceeded directly

to Mexico City, where a few matters of business occupied our time for

some days. After the completion of this business we went to Cuernavaca,

Student assistant in Pomona College.
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state of Morelos, for a few days of collecting. In spite of the frequent

rains we found this region very productive. I was enabled here to see the

work of the Mexican orange-maggot, the larva of Trypcta hidcns. At this

time the oranges had not begun to ripen, but the mangoes, which are also

attacked by this same maggot, were at their best. I attempted in all the

places visitetl during the summer to acquaint myself with the exact extent

of the injuries and the measures taken toward its control or extermination. A
detailed account of these observations with the measures used and other

measures propose<l has appeared in a report on the Trypeta ludciis in Mexico,

published in the Pomona Journal of Entomology.

The climate and topography of Cuernavaca make it quite subtropical in

vegetation as well as in its faunal life, so that this spot has become quite

famous to entomologists. To the agriculturist it ought to be much more

valuable. With its fine soil, abundant rains, even climate and a tremendous

market in Mexico City, only four hours distant by rail, the Cuernavaca

Valley should be one of Mexico's garden spots.

From Cuernavaca to the City of Mexico the train jiasses over a high

range of mountains, slightl\ more than ten thousand feet above sea level at

the highest point reached. ( )n our return to the city we sti)pped for one

day at a small Indian village, called I'arres. very near to the sunnuit just

mentioned. Some very interesting specimens were taken at this elevation, as

might be expected.

Leaving Mexico City for the second time we set out for the state of

Chiapas, on the Pacific side and at the extreme southern end of tiie Republic.

.-\lthough it is not a very great distance from the Capital, yet the journey

required over four days, owing to slow transit over rather new road betls.

Our headquarters in this state were made at the Soconusco Rubber Plantation,

Hacienda Dona Maria, near Kscuintla. VVc were given many favors by the

field manager of the plantation, Mr. Rolf ( )lssen-SefTcr, which aided very

much the work of the expe<lilion. From this place a trip was made to

Tapachula, only a few miles from the Central American border, and from

this latter place another trip far up into the mountains where lies the

great coffee district of the state. The type of insect fauna in this state is,

of course, tropical, and except when hindered by the frequent tropical thunder

showers, we were able to do some very good collecting. I iiad been re-

quested by Dr. Pehr Olssen-Seffer to make what studies 1 could on .i certain

boring beetle existing in the rui)ber trees. Castilloa claslica, and try to find

some eflfectivc rcme<ly. .\ report of these investigations has been published in

the American Review of Tropical .Agriculture. The well known colTee mildew

was found very abundant in the coffee district in the moinit;iins. Attempts

have been made in various ways to control the moisture wliieli favors the

mildew, but they do not seem to be entirely successful. Resort may have to

be taken, as was suggested to one of the planters, to cutting narrow lanes

in the direction which the wind lakes. This has been tried in other places

with niorc or less success. .Mention need not be in;ide of tlie niniieidiis niiudr
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pests which occur in this state, such as the aphids, scale insects, thrips and

leaf-eating beetles, etc.

Leaving Escuintla about tlie last of July we started back over the Pan

American Railway for the Tehuantepec Isthmus territory where we spent a

day collecting. This region is quite barren in comparison to the luxuriantly

wooded southern part. From San Geronimo, state of Oaxaca, we went

across the Isthmus to the state of Vera Cruz, stopping next at Medias Aguas.

Here we found a very interesting country, distinctly tropical in its floral

and faunal life and yet more mild in its climate than the state of Chiapas.

W'e had an opportunity at this place to see the Castilloa rubber tree growing

in a more northern latitude than in Chiapas, and in fact the difference could

be readily seen in its slower growth. The insect fauna was very varied and

the collecting good. Orchids and palms were quite numerous and varied.

The rubber tree borer of Chiapas was not found here, although there were

occasional decaying spots which usually are very attractive to such insects.

Santa Lucrecia, the junction of the Vera Cruz al Istmo and National Te-

iiuantepec lines, was the next point visited, but for only one day. Although

this is a proverbially hot locality, still the insects seem to thrive as well as at

any other place. The topography here, however, was not enough different

from jMedias Aguas to warrant a longer stay.

Our next stop was in the city of \'era Cruz, from which we took several

short side trips into the country districts within fifteen or twenty miles of the

city. An hour's ride over the Vera Cruz and Isthmus line brought us to a

very good locality for collecting both insects and palms. Some time was spent

in collecting certain marine material near the large breakwater. With the

intention of returning to this place again at a later date, we left by way of

the Mexican railway for Cordoba. This we found to be a very beautiful and

rich locality with a very delightful climate. The soil is equalled in fertility

by only a few places in other parts of the Republic, but the production is by

no means proportionately rich, the reason for which, no doubt, is the lack of

advancement in the native farmer. However, some of the best mangoes in

the Republic are to be had here, as well as pineapples and some other varieties

of fruit.

From Cordoba we went directly to Orizaba, which is situated in a fair sized

valley considerably higher than Cordoba. This also is a very rich locality, a

little less rolling than Cordoba and with ver)- deep alluvial soil in most places.

Some very good collecting was done on the verdant and well-wooded hill and

mountain-sides.

On our way to Puebla from Orizaba we stopped one day at a small village

called Maltrata, situated in a high valley above Orizaba. A great difference

was noted in the relative fertility of this place and the one last visited. This

soil lacked humus and seemed to be very unproductive in most sections, al-

though in a few places there were some flourishing groves of various sorts.

Going on to Puebla still by way of the Mexican railway we continued to pass
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through large or small valleys, some with water and some without, as was

Maltrata.

Puebla has an elevation of about seven thousand feet and is well within the

inland table-lands. Xo matter in which direction one may leave the city

nothing is seen for miles and miles except vast cornfields. Since territory of

this description contains very little of interest to the collector, we passed on

down south, after a single day's stop, to the Oaxaca valley. To anyone except

the student and collector of cacti and other desert plants the ride from Puebla

to Oaxaca. is very tiresome, owing to the many miles of intervening desert.

One feels fully repaid, however, for the dreary ride when the Oaxaca valley

comes into view. Several days were very profitably spent here in collecting

in the neighboring mountains and meadows. A very pleasant trij) was made

to the state experimental station just outside the city of Oaxaca. Although

the station is but one year old, yet the results arc already forthcoming through

its director, Mr. Felix Foex. On our return north we .stopped a short time in

the middle of the previously mentioned desert where a large number of cacti

and agaves were collected, as well as a fair representation of desert insect life.

From this point. Tomellin. we went directly to Vera Cruz, via the National

Railways (Interoceanic). Here we spent a few more days profitably since

the faunal and floral life had undergone further seasonal development during

our absence of three weeks.

A few days at Jalapa completed our round-about itinerar}- from Mexico City

and return.

Jalapa was another of the places classed as beautiful as well as rich, in

our estimation. Situated well up in the mountains it has a very agreeable

climate and is still tropical in aspect. For palms, orchids, ferns and similar

plants we found no place equal to it ; and for insect collecting also it ])roved

very rich.

From Mexico City a second tri]) was taken into the state of Morelos chiefly

for the purpose of seeing the orange maggot at work on the rijiening orange

crop. A short visit was paid to Cuernavaca, although there are very few

oranges raised there. A longer stay was made at Yautepcc. said to be the

center of the Re|)ublic's citrus industry, and also the worst infcsteil with the

Several days were s|)cnt in the City of Mexico on our return from Morelos

visiting the National Museum at Tacubaya under the charge of Sr. Fernando

I'erez, and the central agricultural experiment .station and National Agri-

cultural College, both under the <lirection of Dr. Jose Raiuircz. .\ trip was

made to the Toluca valley west of the city, where a great deal of fruit is

raised for the city markets.

The last |)lace visited by the expedition was the region of San l.uis Posoti.

This is well within the limits of the great northern desert, where the chief

vegetation is cactus and mes(|uite. Very little insect collecting could be done

in the vicinity of the city, but a trij) to the Rio Verde district ])ro\i(l ;i little

more successful. Here we visited the state ex])erimeiu station .uid were
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very cordially shown about through the several departments of work. While
very little stress is being laid on experimentation with trees adapted to the

surrounding conditions, still some very good work is being started in ex-

perimental dry farming of corn and other crojjs.

Looking back over the whole season's work we may note that although a

great deal of difficulty was met in operating during the rainy months and the

work thus hindered, yet collections made at just this season often exhibit forms

unknown to other seasons. Another expedition in the winter months follow-

ing in general the same itinerary would undoubtedly give very interesting

results in a comparative way.

All the s])ecimens collected were forwarded immediately to Pomona College.

There all the insects, amounting to above fifty thousand specimens, will be

mounted and preserved. Most of the entire collections have been presented to

the college museum, but some groups will be presented to other museums or

offered for sale or exchange.

As is suggested by the fact that the entire Republic has but four agricultural

experiment stations, agriculture has not yet reached the plane which it is

hoped it soon will attain. There are three evident reasons for this. First,

the Mexican as a rule is not naturally a farmer. Most of the land is divided

into tracts known as haciendas and the owners of these tracts are nearly

always Mexicans or Spaniards, who are called hacendados. Unfortunately

the majority prefer greatly to allow their farms to be run by subordinates

while they themselves spend almost their entire time in the city. As a result

of this the hacendado cares very little how his place is run or what is done

in the way of planting, and quite naturally will not give attention to any

agricultural innovations. Second, the native Indians, who constitute largely

the peon class and who do most of the actual farming which is done in the

Republic, know absolutely nothing of agricultural methods except what they

learned from their grandfathers and great-grandfathers. If one asks an In-

dian farmer why he does this or that he answers: "My father did it this way

and his father taught him, so why should I not do it, also?" But in spite of

this trait, if the Indian is shozi-n something new and sliozvn that it is better

and more renunicrative than what he has, he will, as a rule, give it a trial.

And this brings us to the third reason, the lack of experimental stations and

demonstration farms to actually show the native farmers what are the best

crops for his soil and what are the best methods of raising those crops and

tilling his soil. And this third reason is, after all, the most important because

the hacendado will simply lose his property to some one who can farm it if

he does not wish to, and the Indian can be educated to decent methods of

agriculture if he will or else drop out, but agricultural conditions in Mexico

will never im|)rove lo any appreciable extent if good, practical, and efficiently

managed experimental stations and demon.st ration farms are not established

soon in greater numbers than at present exist. Until this change for the

better takes place the land will continue to produce less than it is capable of
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producing, in fact suffer constant depletion and the entire country will feel

this loss.

What might almost be called the universal crop of the country is corn ; it

is grown on large tracts of hundreds of acres and it is grown on small arable

patches on the mountain sides : and yet not in any year has there been enough

to feed the nation. The reason for this is not hard to find. I have seen thou-

sands of cornfields "plowed" with the ancient wooden plow drawn by oxen and

I have seen a few cornfields plowed deep with modern steel plows, and the

difference is great. When a soil is scraped over the surface year after \car

and never turned, what sort of a yield of corn can be expected? .\nd yet

because of the great original fertility of some soils the yield is surprisingly

good; but that condition is rare and will not last. The usual crop is nntch

smaller than it need be.

.\gain, a great deal of land is annually ])laiitcd to corn which would be

far better suited to some other crop. Some of the higher mountain valleys

and mesas are quite well adapted to corn culture, hut many such places, while

they may be forced to produce some inferior corn, are far better suited to

the culture of such crops as the apple, cherry or some other hardy, cold endur-

ing fruit. Tt may be difficult for many to believe that cold climates exist in

Mexico, but nevertheless it is entirely true. On many of the mountain plateaus

and mesas the temperature falls low enough for snow and very hard freezing.

Portions of the Tehuantepec Isthmus territory, also, because the soil conditions

re not adapted to its culture. There is very little doubt in my mind as to the

adaptability to this soil of the olive tree or the eucalyptus and many other

similar trees. The market price of olives is so high that this crop could be

made to pay very well. In this very region as well as in other parts of the

Republic there is a great demand for good railroad ties and telegraph poles,

and this demand will increase constantly. Eucalyptus wood is beginning to

be used in this country for such purposes with good results, and a similar

demand in Mexico should stimulate its culture on a very large scale in certain

states.

While we nnist realize that the lial)its of the masses of the Mexican people

demand corn as the chief crop of the country, at the same time one cannot

help recognize certain places a;* being well fitted for other crops e(|ually valu-

able to the country. For instance the Cuernavaca valley with its wonderfully

fertile soil, mild climate and abimdant rains in sea.son could produce, after

proper acclimatization, grapes, melons, berries and other similar crops which

have to be marketed immediately. Mexico City, only four or five hours dis-

tant by rail, affords a limitless market for such fruits, and the consccpicnt

lowering of the present market jirice of these products would place them

within the reach of many more. -I'hc current retail price of table grajjcs in

the city is about twenty-five cents pcv pound, and other fruits are projior-

lionately high. The sugar beet could be grown very well in several localities

of large extent as. for instance, in the "S'autepei- region of the state of Morclf)S

and in the southern part of the state of \'era Cruz. Whether lhi> could be
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made to compete favorably with the sugar-cane would be a matter of some

doubt until a trial had been made, but they make splendid food for hogs and

cattle. The San Luis Potosi territory is admirably adapted to the culture of

the maguey fibre, as are, also, other parts of the country.

One must bear well in mind that most of the crops mentioned here have to

be acclimatised before they can produce, and this work rightly belongs to the

experimental station. There are many methods of grafting and crossing and

selecting known to the expert horticulturist which are wholly unknown to the

average farmer. Therefore it is only reasonable that the government should

take this into hand and develop it for the good of the country as a whole, just

as it is done in many other countries.

Then again there is the improvement of crops and methods of culture now
existing in the country in a more or less undeveloped state. Under this would

be included the breeding and introduction of better varieties in all parts of the

country. The peaches are always small and often of very inferior taste simply

because there has been no attempt to better them ; then, too, the trees do not

receive proper care. The same is true of the orange. Often the trees are

scattered indiscriminately among other trees and receive no cultivation or care.

In some cases, as at Yautepec, in Morelos, the trees are set out in much the

same way as they are here, but no attempt is made to improve the varieties by

grafting or budding, and, furthermore, many of the trees are eighty to one

hundred years old. The oranges are usually quite sweet, but they could not

compete with improved stock for several reasons ; they are somewhat inferior

in taste and quite inferior in ajipearance. As a proof of this, the seedling

oranges arc sold on the street for from one to five cents each { Mexican

money), while the navel oranges (some are grown in Jalisco, Sonora and

other states) are sold for from four to ten cents each, and are considered

nuich more of a luxury.

This work of improvement also belongs to the experimental farm, and

should be developed along with the initiative work mentioned above. L'.ut

tor this work as briefly outlined, four stations, three field stations and one

central and purely technical, are far from adequate. It is no doubt the present

intention of the Mexican government to establish more stations in the near

future, and it is sincerely hoped that they will come soon and be made very

efficient for the needs demanded of each. Great things are in store for the

agriculture of Mexico, if it is energetically developed. It will be a source of

immense national wealth when the mines have all been exhausted.



The Botanic Garden of Para
BY C. F. BAKER

Every botanist and horticulturist is familiar with accounts of the magnifi-

cent forests, the wonderful display of palms, and the luxuriance of plant life

in general, to be found in the Amazon \'alley. Few, however, are acquainted

with the Botanic Garden of Para, near the mouth of the Amazon, long ago

founded by Dr. Goeldi and now under the control of the Museu Goeldi, with

Dr. Jacinifs Huhor. a most devoted and learned botanist, as Director. Through

r
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the liberal support of the government of the State of Para, this Botanic (jarden

has been able to draw upon practically the whole Amazon Valley for its material

and so possesses collections of unique interest and value. The field opera-

tions of the Garden have extended from French Guiana and the mouth of the

Amazon, to the eastern slopes of the Andes, where Drs. Goeldi and Huber

collected in the rich valleys of the Ucayali and the Huallaga. In intervening

territory Dr. Ducke has traversed the Pio Negro, the Rio Trombetas and

Figure 23. Showing the fine development out-of-doors of plants only known in northern

greenhouses. Note the large Monstera on the tree and the fine

marant in center of bed.



66 Pomona College Journal of Economic Botany

many other streams, and Andre Goeldi brought back quantities of living ma-
terial from the Rio Purus and elsewhere. The writer had the keen pleasure

of serving as Curator of this Garden and its great Herbarium for nearly a

year, and will briefly indicate here some of the points of interest connected

with it.

On entering the Botanic Garden at Para, one is impressed by the density

of the plantings which lack of space has compelled, but which has. however,

produced a most characteristic Amazonian effect. One first recognizes num-

bers of the standard tropical ornamentals. Murraya, Hibiscus, Tabernaemon-

tana. Datura, various Ixoras. and some more conspicuous things, such as

Randia Stanleyana with its long trumpet shaped whitish flowers, Roupcllia

grata, and Brunfelsia grandiflora. Scattered among these are great numbers

of fine native Amazonian ornamentals, many of which have not yet been intro-

duced to horticulture, but which would add great riches to our warm-house

collections. A notable example of this is a fine series of Marantaccac, includ-

ing several Thalias, numbers of Ischnosiphons. and many new Ccilathcas re-

cently described by Dr. Huber, for example, C. coiitamincnsis. C. lactci-ircns,

C. aberrans. C. Sophiae, C. Ucayaliini. and C. microcephala—every one a gem.

Equally noticeable is the great wealth of aroids

—

Monstcras. Aitthnriums.

Figure 21. A forest scene in the gardens. Note the huge Calathca .nt right.
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Philodcndrons, and Dicifenbachias, numbers of them still undescribed and

never in horticulture, and most noticeable of all that strange, gigantic, almost

tree-like aquatic Moutrichardia arborescens.

Throughout the Garden, everywhere, there are conspicuous epiphytic orchids,

bromeliads, and Piperaceae, and also parasitic Loranthaceae—some so abund-

ant as to necessitate frequent cutting away. The Garden has now the be-

ginning of a really notable collection of Amazonian orchids. In one part of

the Garden several remarkably fine Carludovicas are much in evidence, and

there are also fine specimens of the Guiana Traveller's Tree (Ravenala guian-
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ensis). After having been familiar only with the old Heliconia Bihai of the

more northern tropics, it was a great pleasure to see here a fine collection of

Heliconias, some newly described by Dr. Huber and apparently none of them

in horticulture; in this collection were H. pendula Wawra. H. stricta Huber,

H. cantwidea Rich., H. episcopalis Veil. Besides the old-time Bambusa vul-

garis, the Garden possesses a number of native Amazonian bamboos, most of

them unknown to horticulture, and one of the finest only recently described by

Dr. Huber under the name of Guadua superha. In some borders of the Gar-

den, occurring almost as weeds, are to be found two large, fine Solanums

vvhich ought to be cultivated if they are not

—

S. juripeba, and 5. grandiftora.

All of the fruits so characteristic of the more northern tropics, such as

papaya, anon, aguacate, mango, mamey, caimito, sapodilla, sapote, and others,

are represented in the Garden, and besides these a most interesting series of

more strictly Amazonian fruits, some almost unknown outside of that region,

such as

:

Mangabeira Hancornia speciosa Gom.

Amapa Hancornia amapa Huber

Uchi ------------ Saccoglottis I'chi Hulier

Figure 26. One of the flncBt views In the gardens. The ornamental water tank is

draped with Antlgonon leptopus.
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Umary Poraqnciba sericea Tul.

Castanheiro (Brazilnut) - Bcrtliollctia excelsa HBK.
Piquia ----------- Caryocar villosum Pers.

Inga cipo Inga edulis Mart.

Pajura ----------- Parinarium montanum Aubl.

Parinary --------- Couepia chrysocalyx Bth.

Sorveira Couma guyanensis Aubl.

Oity Moquilea tomentosa Bth.

Abiu Luciima caimito R. S.

Cutitiriba Lucuma rivicoa Gaertn.

Baury Platonia insignis Mart.

Bacury-pary - RJteedia macrophylla Planch, and Triana.

Biriba Rollima orthopctahi A.D.C.

The two Hancornias also produce a sort of rubber, but their fruits are the

most uniquely flavored and deliciously fragrant of perhaps any of the Ama-
zonian fruits. The Abiu and Biriba—at their best—are the peers of any

tropical fruits. It should be noted that there are hundreds of seedling varieties

of all of these fruits in the Amazon country, and among them in each case,

are represented everything from good to bad.

Figure 27. Guadua at left; at right a large bed of Calatheas of many species.
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There are also represented in the Garden a series of the cherry-like myrta-

ceous fruits, all worthy of cultivation, and with great possibilities if modern

methods of cultivation and breeding were applied to them. Among these are

:

Jaboticaba -------- Myrciaria cauUflora Berg.

ritanga Stenocalyx niichelii Berg.

Grumixama ------- Stenocalyx brasiliensis Berg.

Araca do Para - - Britoa acida Berg.

In fact, horticulture has yet to see some of its greatest marvels when modern

methods of cultivation and breeding are applied to the tropical fruits.

There is but limited space in the Garden for specimens of the great timber

and forest trees of the Amazon, and yet Dr. Huber has gradually built up a

considerable collection of living specimens, some of them already of good size.

Conspicuous among these is the fine assortment of leguminous trees belonging

to such genera as Inga, Pithecolobium, Caesalpinia, Macrolobium, Campsian-

dra, Swartsia, Hymenaea, Sclerolobium, Crudya and Lonchocarpus. Besides

the larger trees, there are everywhere scattered through the Garden a great

collection of small trees, all of them of great botanical and horticultural inter-

FlKurc i!8. A propaRatiriK houno built by the autlin .iiini.t i

torUlK fount! on tlic pl.K-e. Trees In backKnn'iul .utt

at left and Persea Kratlssluia at right.
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est. and among which may be noted in passing several Cecropias, Qualea

spcciosa Huber. I'oucapoua amcricana Aiibl,. I'atairea guyanensis Aubl., Cra-

taera benthami Eichl., I'irola surinamensis Warb., Pachira aquatica Aubl..

Quararibea guyanensis Aubl., Matisia paracusis Huber, and Dillenia speciosa.

Some of these also eventually attain good size. Pachira produces the well-

known enormous pompon-like flowers and is a conspicuous feature along the

.•\mazon.

Situated in a country long known for its palms the Garden should be ex-

pected to possess a fine collection of these regal plants, and it certainly con-

tains a magnificent display of them, and is constantly making additions to its

collection. Conspicuous among the palms is the graceful and beautiful Assahy

{Euterpe oleracea Mart.), and the huge Pupunhas {Gttilielma speciosa Mart.,

and G. microcarpa Huber). Other fine palms are the

Mirity Mauritia flexuosa Mart.

Yauary ----- Astrocaryum jauary Mart.

Murumurti Astrocaryum murumuru Mart

Tucuma --------- Astrocaryum tucuma Mart.

Pataua ...-.-- Oenocarpus bataua Mart.

Bacaba-y - - - ----- Oenocarpus multicaulis Spruce.

There are also represented many others in the genera Maximiliana, Geo-

noma. Chaniaedorea. Iriartea. Phytelephas. Bactris. Cocos, Attalea, and Mani-

caria.

In two groups of plants in which Dr. Huber is a noted specialist, viz., the

genus 'rii-cobroma. and the .Amazonian rubber producing plants, the Garden

possesses the finest collections in the World. Among the many very interest-

ing Theobromas represented are several varieties of Theobroma cacao L. (the

Cacao of commerce), T. bicolor Humb. & Bonpl. (Cacao do Peru), T. grandi-

florum Schum. (Cupuacu), T. subincamim Mart. (Cupuahy), and T. specios-

um Willd. (Cacao-y). Dr. Huber calls the Cupuacu the King of Tropical

Fruits, and it is certainly altogether aristocratic among fruits. With the

Theobroma collection may also be seen the very peculiar related Herrania

paracusis Huber, rarely represented in collections, even by herbarium speci-

mens. The rubber producing plants of the Amazon fall into six genera

:

Landolpkia, represented by a new Amazonian species

—

paracusis, just discov-

ered by Dr. Huber; Hevca, the genuine Para Rubber, called Seringueira

;

Castilloa, called Caucho ; Sapium, called Tapulu, Murupita, Curupita, or Ser-

ingarana ; Mimusops, called Macaranduba and Maparajuba; and Haucornia,

called Mangabeira. In Hevca and Sapium, Dr. Huber has discovered many
new species, and most of these are growing in the Garden, as is also the new

Landolphia. Besides many of the older species, one may note in the Garden

fine specimens of the following of Dr. Huber's new species : Hevca collina,

H. cuncata, H. viridis, H. Randiaua. Sapium Marmicri. Mimusops amaconica,

M. maparajuba, M. paracusis.

The instant thought to an .-Xmerican botanist or horticulturist visiting this

great Garden is this: Why, with such a marvelous flora so near us (not
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more expensive a trip than to California, from New York) have we not

drawn on it more freely and widely? Besides all of the interesting, beautiful,

and valuable things in orchids, bromeliads, marants, aroids, palms, and other

plants which I have mentioned as growing now in the Para Garden, there

are also in the Amazonian forests wonderful displays of Melasiomaceae,

Bignoiiiaccae. Passifloraccac, and other beautiful and interesting things, await-

ing the collector. Something of the extent of the Amazonian flora may be

appreciated from the fact that above 1200 species of forest trees are already

known from the banks of the lower Amazon, and Dr. Huber tells me that

even there great numbers of the existing species of trees are still unknown

to Science.

It is not many years ago that a trip to the .\mazon seemed a very great

undertaking but now New York steamers not only reach Tara frequently,

but pass into the Amazon itself and twelve hundred miles up that river to the

city of Manaos, and sometimes the same steamers go on eleven hundretl miles

farther to Iquitos in Peru, only five hundred miles from the Pacific Coast.

Let us hope that our botanists and horticulturists will awake to the great

opportunities existing in that Paradise of Plants, and hasten to send down

trained men who can bring tn us freely of the riches of that wonderful

country.
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INTRODUCTION

Citrus Die-back was first described in Florida in the year 1875 by F. H. Fow-

ler*, but when it actually appeared in the orchards has never been ascertained.

In California the disease was known in San Diego county in the year 1890 on trees

wliich had been imported from Florida. From its first appearance to the present

time there has been much confusion in the minds of citrus orchardists regarding

tlie appearance, work and control of this disease. Since the publication of Bulletin

No. 8 by \V. T. Swingle and H. J. Webber of the Division of Vegetable Physiology

and Pathology, U. S. Department of Agriculture, in 1896, a better understanding

of the die-back disease has become general, and since then many helpful and

valuable suggestions have come from B. F. Floj^d, H. H. Hume and H. S. Faw-

cett of the F'lorida State Agricultural Experiment Station. In California the in-

vestigations have not been as extensive as in F'lorida, because the disease is not as

severe here, but several articles have been published regarding it. The first ap-

pears in the report of the California State Board of Horticulture in the year 1896,

and again in 1902. J. W. Miller, in Bull. No. 132 of the Cal. Exp. Station makes

a strong statement regarding its destructiveness in the San Gabriel valley. Ralph

E. Smith refers to the disease in a speech before the State Fruit Growers' conven-

tion at Marysville in 1907, and since that time reprints of the progress in Florida

have appeared in the California Cultivator from time to time. So far there has

never been any means of bringing together all of the known knowledge concerning

die-back in a connected form for the use of the citrus growers of this state, which

accounts in a large waj' for the present confusion. It is not an uncommon thing

to hear growers speaking of wither-tip and die-back as being one and the same

thing, and ofttinies I have had this as a query from local growers. In the last

number of this Journal the wither-tip was fully discussed and illustrated, so as to

make its identity beyond a doubt. In this article I wish to make clear the physio-

logical disease, die-back, by presenting all available knowledge acquired in Florida

and in tliis state, together with illustrations taken in our own orchards. I shall

quote freely from all publications listed under the heading "Literature" further on.

*Bull. No. 8, Div. Veg. Phys. & Path., U. S. Dept. Agricl., pp. 14, Note.
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Nature of Die-Back

So far as present knowledge goes, die-back is not a fungus disease at all. There

have never been found mycelial threads or fruiting bodies which are characteristic

of the true parasitic fungi as well as of other members of this group. It is con-

sidered, then, a physiological disease similar to Gummosis, Mottled-leaf, Barren-

ness, etc., the nature of which are not often clearly understood.

History and Distribution

As was already stated the die-back disease was first described in Florida as

early as 1875, and is believed to have originated in that state. For some years

it was not known to exist in any other locality. Later it was found to have spread

very rapidly in that state until in 1907 Hume states that it could be found in prac-

tically every citrus orchard in Florida.

It was introduced into California on nursery stock along with other disastrous

Florida diseases and first came under observation in San Diego county, being re-

ported by F. Austin, then secretary of the County Board of Horticultural Commis-

sioners, in 1896, although it was stated that the disease had been observed on the

same trees for six years, making its introduction approximately 1890. Since that

time it has been reported in the San Gabriel valley, along the foothills from High-

lands to Pasadena, and is now located in three orchards in Ventura county.

Die-back was reported as existing in the citrus orchards of the Hawaiian Islands

in 1905, and in Arizona in 19O8, so today it is present in practically every citrus

section in the United States, but has never been reported from South America,

Australia or from otlirr citrus sections in the Far East.

Appearance and Symptoms

Trees affected with die-back usually present a very dark-green color, although

this is not alw.ivs a sure case of die-back. In severe cases the tree remains dwarfed,

with a narrow, oblong shape, and may eventually die. Then, too, the top may be

very small, but composed of very compact foliage, due to an excessive production

of tender shoots. The dying back of the ends of the twigs and the formation of

numerous new shoots often give the trees a very regidar and trimmed appear-

ance, but in advanced stages they appear very irregular and ragged.

Twigs

(Figure 29, A and C)

Younp—The young twigs on a badly affected tree first begin to turn yellowish

before the leaves are matured. Tlie leaves may fall or not. Swellings or gum
pockets begin to appear, gum exudes, covering ))ortions of the twigs and leaves

with a reddish-brown coat.

Dronpinp—Tlie ends of the twigs usually droop sliglitly at first. Later the tip

may curve upward, giving tlic end of the twig an s-sliaped appearance. Tlic end

dies back from four to six inches (Fig. '2.0 C).

Gum Pockets— (Fig. 29 A). The swelling appearing upon the young stems

between the leaves on tlie internodes or at the bases of the leaves at the nodes, are

caused by the formation of giuii ]ioekits within thi- stem. .\ cross-section of these



Pomona College Journal of Economic Botany 75

show them to be filled with a clear gum-like substance. The pockets resemble

water blisters and are more or less oblong in shape and vary from one-quarter

to one-half an inch in length.

Multiple Buds— (Fig. 29 C). Is the name used by Mr. Floyd for the abnormal

number of buds which arise from a single axil. There may be from two to four thus

formed, where in a normal case only one bud would be found. These buds are

sometimes accompanied by an exudation of gum which may in time completely

cover them with a reddish-brown stain.

Figure 29. Die-back on Orange: A, showing gum pockets; B, cross-section of a
Valencia, showing gum at core; C, twig showing multiple buds and dead tips.

Bark Eruptions—In more advanced stages the gum pockets erupt and allow the

gum to flow out in numerous places over the stems. Eruptions also occur from the

leaves, showing that the gum docs not alwaj-s come from well defined gum pockets.

The gum that oozes out forms small patches, regular or irregular, of resin-like

substance, which becomes reddish-brown and which is so characteristic of this dis-

ease. This gum soon hardens and presents its natural appearance for a long time.

Excellent dry specimens of this stage may be preserved in the laboratory indefi-

nitely.

Die-Back— (Fig. 29 C). The young twigs die back in a very marked manner

as described above, and as is well shown in the accompanying illustrations. The

dead portion may remain light in color, but is more often covered with a black

saprophytic fungus growth. The length of the dead portion varies with the size

of the limb, but usually continues from the tip back to the first well defined branch.



76 Pomona College JorRNAL of Economic Botany

Old—The old twigs present miicli the same symptoms as do the young. The

bark erupts and the characteristic reddish-brown stain pads are foruied. The af-

fection takes place only in the bark, which is sufficient to kill back old branches

almost to the trunk of the tree. In this state I haye been unable to find such a

case, but it has been reported as occuring in the San Gabriel valley before the

year 1902. In Ventura county we find only the young and tender growth killed

back.

Leaves

The leaves first turn yellow, as described above, and may or may not fall. Those

that do not fall soon begin to show an exudation of gum and the formation of regu-

lar or irregular reddish-brown pads over both surfaces, but usually beginning near

the mid-ribs and s])rcading outwardly. Swingle and Webber attribute much of the

staining of the leaves as due to the punctures made by scale insects and red spiders,

claiming that in many instances the infection takes place only where the tissues

were injured.* It is also claimed that the leaves are usually larger and longer

than on a normal tree. This has been observed here, but we attributed it to the

formation of tlie so-called water-sprouts caused by the die-back disease which al-

ways produce very large leaves.

On a tree that is just beginning to show symptoms of having die-back the loaves

appear a deep green color, which is characteristic of an orchard well fed. Of

course such a color cannot be taken as an indication of this disease, since all healthy

groves show a deep green foliage.

Fruit

(Figures 29 B and 30)

Dhi-oloralion—When the fruit is about the size of an average walnut it begins

to assume a lighter color and may even turn to a lemon yellow. At this stage it

begins to fall and may continue to do so until the last stages of the disease, when

there is very little left upon the tree. Soon the brown staining begins and may
cover the surface in patclies of minute reddish-brown speckles or in an unbroken

irregular blotch, which nearly covers the entire surface.

Splitting— (Fig. 30). Accompanying the staining of the fruit is tiie splitting.

The splits or cracks first appear as small "chaps," which gradually lengthen and

widen until the core of the fruit may be exposed to view. This splitting may occur

even before the staining, hut usually as stated above. The crack may begin on the

side of the fruit or at the blossom end. It is certainly disastrous to the market

value of the fruit, as the appearance is very re])ellent. The trees aflfected in this

county show great quantities of this insipid and split fruit, much of which is al-

ready on the ground. The fruit so cracked is called "ammoniated" fruit by I'loyd.

Gu7/i-/'o(7i-e/»--Fruits which show splitting or which do not siiow s])litting or

even staining, sonirtinirs show the formation of small gnni-iioekcts in the rind or

peel, just midiT tin- surface. This is fiMind ([uite .iliiind.uil on .•ilT(et<(l sour orange

trees.

Again, there may be a formation of gum near the center of the fruit about the

seeds and core (Fig. '29 B). The flark area in the figure shows this. 'I'he gum so

•Hull. No. H. Div. Vrg. I'hys. Ik I'atii.. V. S. I). |)t. Agrel..
J..

17.
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deposited ni;ij- be colorless or slightly brown. This condition is quite prevalent

in the Valencias on affected trees at Santa Paula, and cannot be told by any out-

ward appearance of the fruit.

Dropping—The fruit first begins to fall before any staining may be noticed,

shortly after the first discoloration. It may continue to fall slightly until the first

signs of splitting, when most of the fruit drops to the ground. At the time of

maturity there is not enough left on the tree worth picking, and what is left is

usually thick-skinned and unfit for market. On the Valencia trees referred to

above, and which are seven years old, there are not more than two boxes of fruit

on twelve trees to date (March 2(J, 1911,) while neighboring trees are very heavily

loaded. Neither is there much upon the ground, for the trees have never borne a

good croi) since thcv were ijlanttd.

Figure 30. Die-back on Orange: A, Valencia, showing typical reddish-brown stains
and cracks in peel.

Causes and Conditions Favorable to Growth

The exact causes of die-back are not all thoroughly understood, but enough is

known of the disease to tell almost with exactness the conditions which are favor-

able to its growth and which will nearly always produce its characteristic symptoms.

It is the general belief that the disease is caused by malnutrition, that is, an Ik

regular or improper food supply.
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The conditions most favoring its growi:h are excess of ammonia and improper

soil conditions.

Excess of Ammonia—In Florida this seems to be the chief source of trouble,

and much more time has been given to the investigation along this line than along

any other. Field experiments have been carried on for years with organic nitro-

genous fertilizers and enough field observations made to satisfy experts that this

excess of ammonia is a most favorable condition for tlie gro^vth of die-back.

The excess of ammonia is brought about by using large amounts of stable man-

ure, bone and blood, dried blood, cottonseed meal, and any excess of organic matter.

In fields that have been highly fertilized for raising truck crops and later trans-

formed into citrus orchards the die-back has been found to do great damage and

to occur in almost every instance. This same is true of intensive farming between

the rows of citrus trees and the application of organic fertilizers.

Trees growing in or near barnyards, stables, or ciiicken _yards, almost invariably

show die-back.

All of these observations, then, indicate that in Florida tliis really has been a

great source of trouble, but in California the trouble is not so much of tliis nature.

In almost every instance die-back here is caused by improper soil conditions.

Improper Soil Conditions—As stated above, are the usual cause of the die-back

in this state, and should be the chief problem to be worked out with reference to

this disease here.

Poorly Drained Soil—Or low soil is accountable for numerous cases of the dis-

ease in question. A large supply of water, bringing with it an over-supply of food,

invariably produces the malady. The rise of bottom water during the winter

months or during irrigation periods also produces a favorable condition for the

spread of the disease. It is this last named condition that is responsible for the

worst case near Santa Paula. The affected portion of the orchard is situated near

tlie foot of a hillside where the winter water oozes down during tlie rainy season,

and where the irrigating waters are stored up during tlu; .stnnmer months. The

soil is a stiff adobe with a few small rocks mixed in for about four feet, where an

impervious clay begins. This heavy .soil is able to retain a large supply of water

and tlierefore affords a most unfavorable condition for the roots to tlirivc in. Poor

cultivation and very irregular irrigations on the pari of the owner •uld to the al-

ready unfavorable natural conditions, ••md .is .i result dii-h.uk lias Ixtn able to get

a thorougli hold in the grove.

Ilardpan and Underlaid Impervious Clay—Soil underlaid with hardpan or ,in

impervious clay affords the condition for the wost case of die-back. Such soils

sliould never have been planted to citrus trees is the claim of many experts. Jn

Florida tlic seat of most of tlie "soil die-back" is on such soils and l;irge amounts

of money are being annually expended to partially remedy this condition.

Granitic Porous Soils—This ))articular type of soil has been connected with die-

back by Prof. Ralpli E. Smitli of the Wliilller Pathological Station. At the Thirty-

fourth Annual State Fruit CJrowers' convention at iMarysville, in April, lyos, he

makes this ri'port: "This disease (die-back) is described in Florida as being due

to nn <!xcess of orf;:inie nitrogen in the soil. That this is not entirely the case,
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but rather that its cause is more complicated than this, is shown by the appearance

of the trouble in this state, where it is limited almost entirely to a certain type of

soil. This is the coarse granitic, very porous soil, wliich is found particularly along

the base of the mountains in various places between Highlands and Pasadena. On
such soils the Florida die-back is of quite frequent occurence. There have been a

very few cases of this disease on heavier soils where the Florida experience seems

to hold true, all the instances of such soils of which we are aware having been as-

sociated with very heavy applications of fertilizers rich in organic nitrogen. In the

case of tile type of soil mentioned, however, tlie disease occurs very severely in

many instances where only moderate amounts of fertilizers have been applied. The

most pronounced quality of this soil is the free passage which it affords to water.

It becomes very wet during irrigations, but unless water is applied very thorougldy

and carefully and quite frequently, the upper soil becomes absolutely dry between

irrigations. This soil also takes up water very poorly in a lateral direction, so that

tlie space between the trees and much of the whole body of the soil becomes ex-

tremely dry in many orchards. Tliis disease appears to be brought about in some

manner through an irregular food supply, resulting from irregular water supply

which trees get in this soil, imless irrigation is particularly well carried out.

With trees that are not well fertilized, the effect is simply one of ordinary die-

back. True, exanthema seems to result where the soil is of the type described, and

a fair amount of fertilizing material had been applied. It is apparently a sort

of indigestion in the tree, more food being taken up during irrigation than the

tree can take care of after it gets into the condition of dryness which follows.

On heavier soils the same thing occurs only where very excessive amounts of nitro-

gen have been applied."

Improper Cultivation and Irrigation—Anything that tends to bring about mal-

nutrition or indigestion in the tree may be a favorable condition for the growth of

die-back. Proper methods of cultivation to aerate the soil and to conserve a regular

water supply is important in controlling die-back. Irregular irrigations, with too

much or not enough water at a time, may also bring about this disease.

Destructiveness

In Florida the die-back is more generally spread than any other citrus disease.

It is claimed to be in every locality and doing damage wherever it exists. All

writers make much of the amount of damage whicli is annually done. Swingle and

Webber estimate an annual loss of $100,000 up to the year 1896. Hume and later

writers make no estimate in dollars, but aU state that the loss is very great. The

actual loss is not always as easily determined as in the case of more positive dis-

eases, but must be studied from a great many angles. Thus there must be con-

sidered tlie loss through the unproductiveness and slow development of the affected

trees as compared with normal liealthy ones; the excessive dropping of fruit; the

coarseness and disfigurement of the fruit that does finally mature. Then there is

the case where groves have been planted on improper soils which have produced

a mild form of die-back, which is just sufficient to stunt the trees and cut down

the yield with no real manifestations or sj'mptoms of the real trouble. Much capi-

tal has been spent to bring such groves into proper condition without the owner
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having the least idea of the cause of tlic trouble and the result being that little

good was accomplished.

In California there have been no recorded facts with relation to the loss because

of this malady. As has been stated, it was claimed that whole groves were de-

stroyed before 1902 in the San Gabriel valley, and from time to time since then

reports have come in tliat the disease has done considerable damage. In the re-

ports of the State Pathologist for I906 and from 1906-1909, the disease is men-

tioned as being more or less common, but no serious loss is recorded. In Ventura

county, where the writer has made his observations, the greatest amount of damage

may be accorded to a single orchard, where some twelve or fourteen trees are doing

absolutely nothing for the owner. Many other trees also show signs of the dis-

ease, but not to any great extent. No doubt the greatest amount of damage in

this state is in the production of stunted trees or "drones," wliich are doing ab-

solutely nothing and which are a source of anxiety to the owner who does not

know their ailments. Nothing could persuade the owner in Santa Paula that his

trees were affected with die-back, and he could not be induced, by anj- means, to

attempt any remedies. It is to be hoped that enough information can be given

the growers in this article to enable them to diagnose the cases and to attempt a

cure.

Control Methods

For Excess of Ammonia—Since an over-production of ammonia seems to cause

die-back it is necessary to employ some means of preventing the tree getting too

much in its food. Tliis maj* be accomplished by cutting down the water supply and

by cultivating only enough to keep the tree in shape through dry spells.

In plowing, all green manure crops or grass should be first removed from tlie

grove to prevent the addition of more nitrogen. If any fertilizing is necessary,

use sulphate of ammonia or nitrate of soda to obtain nitrogen. What has been

said applies to an orcliard which lias had an excessive application of organic nitro-

gen fertilizers. When tlie condition has been remedied small amounts of organic

fertilizers may be again ap))Iird, but with such fertilizers as stable manure, blood

and bone, dried blood, guano, cottonseed iiie.-il. and grciii niaiiurc crops, add .also

potash and phosphoric acid.

For Improper Soil Conditions—Drain low and poorly (iraiiuil soils so as to ])re-

vent the over-aecunnil;ition of scejiage water.

Blast out the liardpan under the trees if it is possililc Tliis mrthod has been

very successful on soil of this ly|)c in I'loriila. Siiiisoiiirs may be usid.

Irrigate regularly so as to prciciil i)Mr-irri;;ati<)n at soiin- piriods and a scanty

supply at others.

Cuitivat.- so as to airatr III. M.il in casi- of lic.ivy soils, and try to keep the

orchard in good eonditiiin. If this will not cure dii- hack it may be a good iu\est-

mcnt as a preventative.

Fertilize so as to avoid an excess of ammonia ;is described aiiove.

I'rutiinf^ in Relation to Dir-hacic—According to H. H. Hume, die-back in Florida

often follows the freezing back of the tops, while the roots remain uninjured. Tlie

result is that the amount of food supplied by the roots cannot be utilized by the
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sni.ilKr top and indigestion or malnutrition begins which in turn produces die-

back. In such cases Mr. Hmnc recommends root-pruning. He says : "The amount

of pruning required will depend upon the severity of the attack, the size of the

tree and the character of tlie soil. Pruning may be done by cutting a circle around

the tree with a sharp spade, thrusting it well into the soil so as to sever a large

number of roots. The balance of the tree is restored by this method, and a complete

recovery frequently follows this practice. It should be borne in mind, however,

that in addition to this treatment, the cause of the disorder in the tree should be

sought for and the conditions favoring the development of the die-back removed

as far as possible."

Spraying For Die-Back—So far as I have been able to discover no work of

this sort has ever been published as referring to such method of control in this

state. Again, we must go to Florida, where it is claimed that very good results

have been obtained by the use of Bordeaux Mixture. It must be remembered,

however, that an underlying hardpan cannot be remedied by the application of

spraj's. In such cases, and in all eases, in fact, the cause of the malady must first

be sought and remedied as far as possible. It is then that good results may be

expected from the application of sprays. The Bordeaux Mixture is attributed by

Hume as accelerating the assimilative processes in the leaves and other green

parts of the tree due to the "chemo-toxic" etfects of the solution, and not as a

fungicide in the ordinary sense.

The mixture used for this spray is as follows

:

Copper Sulphate (Bluestone) 6 pounds

Unslacked Lime '.

1 pounds

Water 50 gallons

Since a 4—1-50 Bordeaux Mixture has been found effective in spraying for the

wither-tip disease, it might be jjossible to get good results with this spray on die-

back at the same application.

Relation of Die-back to Wither-tip—While these diseases are widely separate

in characters and methods of attack, yet they are often associated together on

the same trees. The die-back, by weakening the tree, affords an excellent start-

ing place for the wither-tip. Thus a slight attack of die-back may be followed

by a severe attack of wither-tip without the presence of the die-back being mani-

fested. This very thing happened in a Valencia orchard near Santa Paula this

winter, and it was only after the wither-tip had abated that the die-back showed up.

The stained fruit of the die-back presents the same reddish-brown color of the

so-called "red spot" of the wither-tip and where there are no splits, may be con-

fused with it, unless careful observations are made. In the case of the die-back

tlie red spots are never depressed, while in the case of wither-tip they are de-

pressed and in more advanced stages present dark-colored fruiting bodies, while

in the advanced stages of tiie die-back the red spots ajipear as pads and arc ac-

companied by splitting of the rind.
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The White Sapote
BY F. W. POPENOE, PASADENA, CALIFORNIA

Among the fruits brouglit to California by the Franciscan fathers when they

established their missions along this coast more than one hundred years ago were

some, like the olive and the grape, whose cultivation is today an important factor

in our horticulture. But there is one at least, which although introduced early in

the nineteenth century, is at present cultivated only a little more extensively than

it was at that remote day. This is the White Sapote, or Zapote Blanco of the Mexi-

cans, botanically known as Casiviiroa edulis. In the city of Santa Barbara there

is still to be seen (Fig. 31) an aged tree which has survived all vicissitudes from

the early mission planting, being without doubt over one hundred years old. This

tree is one of the most interesting horticultural landmarks of California, as it has

the honor of having been the first tropical fruit tree planted in this state. Several

other trees much more recently planted are now in bearing and have helped to

demonstrate that this fruit is well adapted to our climate, and with the increasing

interest now being taken in the subtropical fruits it seems likely that this one

will soon receive the attention which it deserves.

The White Sapote is a member of the order Rutaceae, and is found growing both

wild and cultivated in the states of Sinaloa and Durango, and other parts of north-

ern and central Mexico. The tree is handsome, having large, palmate leaves,

glossy green on the upper surface, and with age forms a dense, dome-shaped

head of foliage. As an ornamental alone it is of value, and possesses good possibili-

ties as a street and avenue tree. The fruits greatly resemble in appearance an

apple or a quince, and the better varieties are as large as a good-sized apple.

When fully ripe the pulp becomes quite soft, and has been described as of a de-

licious, melting, peach-like flavor. The normal season of ripening is October and

November, but as soon as the fruit is fully developed it may be picked and ripened

in the house, and is then quite as good as though ripened on the tree.

It should be remembered that the results obtained from this tree in Southern

California, both in growth and fruiting, have been produced under the most ad-

verse conditions in practically all cases, and much more can be expected when it is

put under proper cultivation.

Of the local trees there are a number which produce small and inferior fruits,

worthless or of little value. This is the case with the old tree in Santa Barbara,

referred to above, but there are a few which have produced fruits equaling many

of the best grown in Mexico, and although it would probably be possible to obtain

better varieties by going to Mexico for them, those described are well worth

propagating.

Propagation and Culture

Probably tlie princijjal reason for this fruit never having been brought into

general cultivation in California lies in the fact that its propagation has been but

imperfectly understood, and as it does not come true from seed it has been impos-



84 Pomona College Joirsal of Economic Botany



Pomona College Journal of Economic Botany 85

siblc to jjcrpctiiate the superior varieties. It is doubtful if much experimenting

has been done in the propagation of the White Sapote by budding or grafting,

but it seems reasonable to believe tliat it will not be long until our nurserymen

will be propagating it in this way. and when this is done and standard varieties

establislied, it ])romises to apjiear in ijiiuTal orchard plantings along with such

fruits as the avocado and mango.

Quite a number of trees have been grown from seed in recent years and dis-

seminated by nurserymen, and the propagation of the tree in this way is a very

simple matter. The seeds do not retain their power of germination for a great

length of time after being removed from the fruit, and should be planted as

promptly as possible. No special treatment is necessary, and the seedlings make

a rapid and vigorous growth under favorable conditions. The seedlings are very

much inclined to spindle. I have seen many which have grown to a height of ten or

twelve feet before branching, and to avoid this it has been advised to pinch out the

terminal bud wlien the tree has attained a lieight of two or three feet.

The tree will certainly tolerate a great amount of harsh treatment and still thrive,

as is emphasized by the behavior of many of tjie local trees which have had no

cultivation or irrigation for years, and still bear regularly and profusely and are

in a flourishing eonditon. This drought resistant quality makes the tree very

valuable for locations where there is an insufficient supply of water.

The question of hardiness has probably never been definitely settled. In his

Dictionary of Gardening Nicholson predicts that it will prove hardy in Ireland

and the south of England, and no amount of frost that has occurred in Southern

California has been sufficient to injure even the youngest seedlings. Doubtless it

will prove hardy practically all over the state. According to Von ^Mueller it is

found in Mexico up to heights of 7000 feet, which certainly goes to show that it is

adapted to a cool climate.

A second drawback to its being more extensively ])lanted has been the fact that

tlie seedling trees do not come into bearing until eight or nine years old, but this

is a difficulty wliicli will doubtless be eliminated through the propagation of the

tree by some vegetative means.

Variations and Varieties

Like most other fruits grown from seeds, the Wiiite Sapote is subject to con-

siderable variation. With the local trees no two have produced fruits exactly alike,

and there are even marked differences between fruits on the same tree in man}' in-

stances.

Especially is this variation noticeable in regard to size. None of the trees which

I have observed produce fruits of anywhere near uniform size, but this is probably

due in a large measure to lack of cultivation and irrigation. For many years the

old tree in Santa Barbara was the only fruiting White Sapote in California, and it

produced fruits no larger than a cherry. This is doubtless the reason that in early

accounts of this species the statement is made that the fruits are from oiu-half to

one inch in diameter. Tlie trees which have come into bearing more recently have

produced much larger fruits, in many cases up to the average of the fruits grown

in Mexico,
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One of the greatest differences between the several varieties here described is

in regard to the seeds, tlioir number, form and development. While the number is

given as five in all botanical works, in one of the local varieties I have been unable

to find even a trace of more than three ; in another variety six is not uncommon.

In many fruits the seeds do not all attain full size, there sometimes being only

one fully developed, wliile the others are all more or less undeveloped. I have ob-

served this same peculiarity in some of the fruits grown in Mexico. Dr. Francesclii

informs me that he has never been able to find any perfect seeds at all in the fruits

of the old tree at Santa Barbara. Only one variety which I have seen, the Gillespie,

is normal in this respect. In this variety the seeds are invariably well developed,

uniform in size, and of good germinating power. In tlie Parroquia two normal

seeds are common, and only one is of not uncommon occurrence, there being but a

small, thin husk to show the presence of the other seeds.

There are several other points in which variation is usually shown ; in form

there is considerable difference, and while the majority of the fruits are round,

there are also oval varieties and many trees which produce malformed or abortive

fruits, of practically no value. In color there is also considerable variation, and

as the highly colored fruits are naturally the most attractive, these would be the

most desirable for market purposes. The finer varieties gro^vn in Mexico all

possess fairly good color, and in this respect the Harvey is all that could be desired.

There is much difference in the quality of the fruits produced by different trees,

and this is, of course, one of the most important points, if not the most important

of all.

Much could be done to improve this fruit by selection and crossing; the number

of seeds could be reduced, or the seeds eliminated entirely; the flavor could be im-

proved, and a fruit could bo produced combining the good points of several varieties

and eliminating the bad ones. It is to be hoped that tlie White Sapote will be

given more attention in the future; it certainly merits a more general cultivation,

and to the |ilant brced<r it presents very attractive possibilities.

Description of Varieties

Of the numerous trees now fruiting in Soutlicrn Califonii.i. the following are

some of the best, and show sutHeient differences to warrant l)iing considered dis-

tinct varieties.

As has been ])reviously noted, tlicre is considerable variation among fruits on

the same tree, and tiiis fact lias made it impossible to give a description of a variety

wliich will fit every fruit ]iroduc<'d by tiiat tree. Especially is this true in regard

to size, thirr lieing a gr<'at range in tiiis res|>ect on almost every tree. In the fol-

lowing diseriptions tlic diinensions of an average, well developed fruit arc given.

Synopsis of the Varieties

A. Form round; di.'inictiT three to three and a half Inches; cavity shallow to

"^medium; ap<x more or less <xt<ndr(l, (iv.' furrowed.

B. Skin smooth, very thin.

C. Color vellowisli green, with bright orange elieek.

I). Flesh erran. e..lor to pale vellow.
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E. Seeds normally five, slightly pointed on one end, two to four, more or

less undeveloped. Harvey

BB. Skin rather tough, thicker.

C. Color light green, with russet cheek.

D. Flesh white.

E. Seeds five or si.x, blunt, all perfectly developed. Gillespie

A. Form oval; diameter two and a half inches; cavity none, base slightly ex-

tended; apex broadly furrowed with one deep furrow, sometimes two or

three others less distinctly defined.

B. Skin smooth, thin.

C. Color yellowish green, self colored.

D. Flesh creamy white.

E. Seeds normally three, long and pointed, one or two more or less unde-

veloped. Parroquia

Figure 32. The Harvey White Sapote, grown at Sierra Madre.

Harvey

(Figures 32 and 33)

This is growing on a vacant lot at Sierra Madre, and so far as I have seen is

our largest and most highly colored variety. Possibly it has not as fine a flavor as

the Gillespie, but the proportion of seed to fruit is considerably less than in the

latter variety, and the fruit is larger and presents a more attractive appearance.

Dr. Franceschi states that this tree was raised and planted in its present location

by J. C. Harvey, formerly of Los Angeles. In and around Los Angeles are a

number of other trees raised by Mr. Harvey, probably from the same batch of

seed, and these all produce fruits very similar in general characteristics, so much

so in fact that they could not be considered as distinct varieties. But as most of

them are inferior, in size at least, the Harvey is the only one of the lot I have con-

sidered it worth while to describe.
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Description—Form round; diameter three and one-half inches; base somewhat

flattened; cavit_v medium deep, rounded, regular; stem very stout; apex extended

to form a nipple, quite prominent, distinctly marked with five shallow grooves;

color yellowish green, when fully ripe coloring on one cheek to orange yellow;

surface smooth, undulating; dots few, large, rounded, dark brown; skin very thin

and delicate; flesh cream color, deepening to creamj' yellow near the skin, and

becoming very soft ; carpels normally five, sometimes four or six ; seeds normally

five, somewliat the shape of an orange "quarter" but shorter and thicker; broad,

slightly pointed on one end, compressed, surface vermiculate or reticulate, one or

more of the seeds usually small, thin and undeveloped; flavor good, season Octo-

ber, at Sierra Madre, California.

Tree is upright, oinii licaded, and a very iirolific bearer. Here first described.

Figure 33. The Harvey White Sapote tree grown at Sierra Madre, California,

Gillespie

This vari<ty is growing on Ih.' (iillespie place .it .Moiitccito, n.-.ir S.iiil.i Har-

b/ira. Dr. Knincrschi stales tliat the tree was i)l.iiile(l by the lal<- Kinl..M ,S|, vcns

in I8<)'2. Whih- not so large or attractive in appearnnce as the Harvey, il is |>rcil),i-

bly the finest flavored of the local varieties. It is quite distinct from th( olln rs in

having a rather roiigli, russet <xl<Tior, and |>crfectly developed seeds.

Drmriptian Form round; diameter three inches; base only slightly tl.iltencd
;

cavil V shallow, rounded nr flaring, regular; st<in stout; ap<-x very slightly ex-
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tended ; basin deep, narrow, abrupt, deeply five folded ; color pale green, one cheek

overspread with russet ; surface rather rough ; dots very numerous, small, irregular,

raised russet; skin thin, rather tough; flesh white, becoming tinged with pale green

near the skin; flavor very good; carpels normally five, sometimes six; seeds five or

six, short and broad, blunt, surface vermiculate or reticulate; season October to

November at Monteeito, California.

Tree is upriglit, open headed, very jirolific bearer. First described here.

Figure 34. The Gillespie White Sapote, grown at Monteeito, near Santa Barbara.

Parroquia

(Figure 35)

This is growing behind the Catholic church on State street in Santa Barbara,

and was raised by Dr. Francesehi from Mexican seed and planted in its present

location in 1896. So far as I have seen, it contains but three seeds, one or more
of which are usually undeveloped, and it also differs materially in form from the

other varieties here described.

Description—Form oval ; dimensions, diameter two and one-half inches ; length

three inches; base slightly extended; stem rather slender; apex normally broadly

furrowed with one deep furrow, and usually two or three others less distinctly de-

fined; color yellowish green, self colored; surface smooth; skin thin, tender; flesh

creamy white; flavor very good; carpels normally three; seeds normally three, one

or two usually small, thin and undeveloped, long, pointed on both ends, surface

vermiculate or reticulate; season October to April at Santa Barbara, California.

Tree is upright, open headed, fairly prolific. This is the first description of

this variety.
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The following are some of the principal bibliographical references on the White

Sapote

:

1884—Von Mueller, Select Extra-Tropical Plants, p. 74.

1895—Francesehi, Santa Barbara Exotic Flora, p. 26.

1899—Rose, Notes on Useful Plants of Mexico (Contributions from the U. S.

National Herbarium, Vol. \"), p. 217.

1905—Conzatti, Generos Vegetales Mexicanos, p. 163.

1907—Wickson, California Fruits, p. 339.

Figure 35.—The Parroquia White Sapote, grown at Santa Barbara.



Acacias for the Southwest*
BV E. II. SPOOR, REDLANDS, CALIFORNIA

Among all the trees and shrubs that are grown in the temperate and subtropical

zones, there are probably none so highly decorative and ornamental as the Acacias.

This genus came originally from Australia. It is one of the largest known, com-

prising about four hundred species. The conditions being similar to their native

country, they thrive, and are able to reach their very best development here. They

are easily raised from seed, and are quite hardy and vigorous growers.

The Acacias are adapted to many uses. The plants vary widely in form from

dwarf shrubs to gigantic trees ; also ranging from wide spreading shrubs, such

as cultriformis, to the most symmetrical tree, as the melanoxylon. Some usually

have the phyllodes or blade leaves, while others have the bipinnated or feather

leaves. A great many are useful as street trees ; some beautify the lawns ; others

make fine hedges. The blossoms diiler in form from minute globules to long

cylindrical spikes, and in color from a creamy-white to a deep orange. All are

abundant bloomers. Some of these do well along the coast in the poorest land

nearly in toucli of the salt spray, while others meet the demands of the hot interior

valleys. Being hardy these grow after a start with practically no care at all ; but

if given a small amount of care and plenty of water, it is astonishing the way

they grow. The Acacias possess an enormous range of foliage forms, and may
be so arranged as to give constant succession of bloom the year around. Thriving

with the greatest of success they are indispensable in the gardens or on the street.

Propagate by seeds sown between March and August; the earlier started the

better. The seeds should be soaked twenty-four hours in hot water before plant-

ing. Plant in large pots or flats, with light soil and drainage. Cover with one-

eighth of an inch of soil, mixed half in half with sand, with a limited admixture

of wood ashes. They will be from a few days to two or three weeks in sprouting.

As soon as they are up, prick out into flats or small pots. They should be shaded,

but given all the sunlight they will bear. The greatest care should be exer-

cised in watering. Keep moist, but not wet, or they will be likely to "damp oS."

If grown in pots until they are from two to four feet high, they will do much better

when set out. Some varieties which grow much faster than others will be ready to

set out the following spring, but generally they are too small until the second

spring. If given plenty of water when set out they will make remarkable growth.

The following are lists of all species used and where they may be obtained; also

detailed lists for the different purposes:

Seeds Offered by Southern California Seedsmen:

Acacia acinacea. A. macradenia.

A. albicans. A. melanoxylon spectabilis.

A. armata. A. mollissima.

A. haileyana. A. myrtifolia.

A. cavenia. A. neriifolia tar. floribunda.

A. cultriformis. A. notabilis.
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A. cyanophylla magnifica.

A. Cyclops.

A. dealbata.

A. decurrens.

A. data.

A. extensa.

A. falcata.

A. glaucescens.

A. juncifoUa.

A. longfoUa.

A. longfoUa var. florihunda.

A. longfoUa var. lalifoUa.

A. longfoUa var. UnifoUa.
A. lophantka.

A. obliqua.

A. pennhiervis.

A. pinifoUa.

A. podalyriaefoUa.

A. pravissima.

A. primrosa.

A. pulchella var. grandis.

A. pycnaniha.

A. retinodes var. florihunda.

A. salicina.

A. saligna.

A. spectabiUs ejrpha.

A. suaveolens.

.1. verticillata.

Further additi

A. drummondii.
A. giraffe.

iffered by Haagc and Schmidt are:

A. Irucophylla.

A. parado.ra.

In addition to these \'ihiiorin offers

.i. arahica.

A. calamifolia.

.1. catechu.

.1. diffusa.

.1. ehurnea.

.1. elongaia.

A. farnesiana.

A. grandis.

.4. horrida.

A. julibriasin.

A. lebbek.

the following:

A. lophantha.

var. neumanni.

var. speciosa.

A. microbotrya.

A. moluccana.

A. nemu.
A. nilotica.

A. obtusata.

A. odorafissima.

A. procera.

A. stenophylla.

A. trinervis.

.1. vcslila.

Santa Barbar

./. accola.

A. aneura.

A. corymbosa.

A. dietrichiana.

A. flexicauUs.

A. leptoclada.

A. slricla.

A..sul,ulnla.

lilts of till' followint

IK dii-fkhe:

spring:

.). armata.

A. bailryana.

A. dealbata.

A. Iongifolia.

A. melanorylon.

A. mollimima.

A. podalyriaefoUa.

These arc varieties that h/ive li<i

will be ))iil>li<ihcd later, as young, ii

ions OF FLOWKRINO

Earl_v Summer:

A. cuUriformis.

A. cyclop.s.

A. pycnaniha.

A. verticillata.

Fall:

./. calamifolia.

I in (his vicinity. More e

X'cimeii.s come into i)looin.
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LISTS ACCORDING TO ACCEPTED USAGE

Those among the best for street trees are as follows:

A. baileyana. A. longifolia.

A. decurrens. A.floribunda (A. neriifolia).

A. dealbata. A. latifolia.

A. melanoxylon. A. lophantha.

A. mulli.ssima. A. pycnantha.

The best lawi

A. armata.

A. cultriformis.

A. baileyana.

A. florihtinda.

A. lineata.

A. riceana.

A. Cyclops.

speci

A. podalyriaefolia.

A. verticillata.

A. latifolia.

A. linifolia.

A. longifolia.

A. albicans.

A. cyanophylla.

Excellent species for hedges consist of:

A. albicans.

A. armata.

A. cavenia.

A. diffusa.

.4. pulchella grandis.

A. suaveolens.

A. vestita.

A. verticillata.

Figure 36. Acacia melanoxylon on Grand avenue, Pasadena.
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Acacia melanoxylon

(Figure 36)

This Acacia, commonly called the "Blackwood," is a favorite tree for street

planting, although not one of the most beautiful. It is an erect pyramidal

grower, reaching the height of eighty to a hundred feet. Its popularity for street

planting is due to the fact that it is such a sj-mmetrical grower. A peculiar feat-

ure of this tree is that when young it has both "blade" and "feather" leaves,

and the new shoots have the same feature, although the "blades" are not true

leaves. It is a very good hardwood, and is used by cabinet makers. This tree

also forms a magnificent dark background for dwarf and brighter blooming varie-

ties. It flowers in March.

Acacia longifolia

(Figure 2>7)

This is the golden wattle tree ; beautiful for street planting or for the lawn. A
quick growing variety reaching the height of thirty or forty feet. It has a spread-

1
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ing habit which makes it very desirable for lawn planting. The golden spikes

bloom from February to May. The bark of this tree contains some tannin

and the wood is used for various purposes, having light, hard, and tough timber.

This is one of the most extensively planted species, and is one of the best, contain-

ing several varieties.

Var. Sophorae—the pods of this are curled more, the leaves smaller, and it

blooms later than the true longifoUa. It attains a height of twenty or thirty feet

in a few years.

Figure 38. Acacia dealbata.

Acacia dealbata

(Figure 38)

The silver wattle; very ornamental, and one of the best for street planting. It

has fern-like, glaucous foliage with golden yellow flowers which bloom profusely

in early spring. It is a rapid grower, and becomes fifty or sixty feet high. This

is largely planted in California, growing very fast when young.
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Acacia Baileyana

(Figure 39)

This is one of the best and most beautiful of all the Acacias. It unfolds its

great bundles of canary yellow flowers early in January, with a contrast of crowded

silver green foliage. These flowers completely envelop the tree. It grows rapidly

when planted out. After attaining the height of twelve or fifteen feet, it perhaps

grows more slowly until it reaches its full height at thirty feet. This is an ex-

cellent species for lawn planting, and a beautiful street tree. The bark of this tree

is said to contain some tannin.

*In the East our people used to know the iliftirtnt coninion kinds of oaks, ashes,

ma])lcs, and other trees, with great familiarity fioin tlieir earliest childhood. Coming to

California they find their familiar oaks and niajilfs rcjilaced by the acacias and eucalypts

—

strangers from Australia and the Far East, and it takes a very long time to become
familiar with the many sorts which are conunonly planted here. Mr. Spoor is giving us a
simple account of some of these things with illustrations and descriptions by which they
may be easily recognized. In working up these articles he acknowledges his indebtedness
to all previous writers on the subject, and especially to Messrs. Popenoe, Cornell, and
Pierce, for the photographs.—Ed.



Plans and Plants for Small Places

R. D. CORNELL,* LONG BEACH, CALIFORNIA

The greater number of the common trees and shrubs, found in our Southern

California home grounds and parks, are not natives of this country, but have

been brought in from tropical and subtropical countries and acclimatized here in

a new environment. They come largely from Australia, New Zealand, Mexico,

Central and South America and West Indies.

The public in general knows nothing of them as to general characteristics, such

as genus and species, habits, size of growth, etc. ; the park men in general know

little of their plants but the proper care of their pln'sical needs ; and all too fre-

quently, the nurserymen, entrusted with the propagation and care of the young seed-

lings, are inaccurately and inadequately informed as to the true names and true

characteristics of the goods which they deliver to tlie public as correctly named.

There are no parks or gardens in all our southland where the plantings are named

and labeled, so that a stranger might inform himself as to the identity of that

tree or shrub which pleased or displeased him.

That which is necessary to develoi) the greatest charm and beauty of our future

California, is a more careful consideration, on the part of the small as well as the

large home-builder, in the selection and arrangement of Ills plantings. It will

take but little time and thought and often will save expense in construction as

well as add to the selling value of the property.

In the first place, know what you are ])lanting! 15c sure of its identity by ob-

taining it from a reliable nurseryman or other autiientie source. Then learn its

habits and mature size by noticing some old specimens in your community, or

referring to a written authority on the subject, such as "Bailey," found in all good

libraries. Now plant the young tree with a view to what it will finally become in

size and form, not merely considering how it now looks. Have, if possible, the

vision of your home ten years hence, and in laying out the grounds and arranging

the plantings you will avoid that crowded, overgrown appearance that is so com-

monly seen in places, ranging from the small lot to the park measured by acres.

A good cre»'d for the prospective planter is this

:

Think, invesfifiate, Inolc hei/otul ttxliii/, mij ivitli i/ottr srlccliiiii ciuil arraiif^e-

ment of plantings, your natural lommon srnsc, and ifour inri-sf iiu-iil of a little

time and pains will pay an inti-nsl of nijoi/mriil , .Koli.sfcicliou cnitl iiurcdscd value

of the property through all the years.

The accompanying half-tones are from photograpiis taken of Southern Cali-

fornia homes. The pictures were best seen from the sidewalk, where the street

•Mr. Cornell has been making a business of visiting plantings of every description
throughout Southern California, identifying the plants used, and observing every-
where the varying degrees of wise and unwise usage of tl)em. This seems to nic an
unexcelled (jpportunily fnr .ill owikts nf plantings who arc not certain of the identity

and possibility of their plants, to call upon Mr. Cornell's services. The expense would
be slight and it wouhl give an effective answer to the thousands of (lucstions that are
constantly being asked, especially by newcomers to Southern California.—Ed.
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trees did not interfere with the view, but it was necessary in order to get the en-

tire yard in focus, to take the pliotos from across the street, even though the trees

partially obstruct the view.

The first two views represent two extremes in the methods of treating the small,

city lot, in which the house is necessarily close to the sidewalk. The one might be

regarded as a chaste example of planting, the other as very florid.

The first home (Figure 40) gives a pleasing effect to the eye. In the window

box are ivy-geraniums, while an Asparagus Sprengerii is hanging above them;

suspended under the porch are Asparagus Sprengerii in hanging pots and two

potted yuccas are seen on the buttresses; a well kept geranium hedge reaches to

the porch floor and hides the foundation; to the left, in the background, are lemon

Figure 40. Showing a narrow front yard well planted by being little planted. Some
shrubbery might be well used at the sides.

trees. Aside from these, there are absolutely no plantings ; nothing to obstruct

the view, either from within or without, and give that overcrowded, cramped ap-

pearance which is so commonly seen.

The second home (Figure H) though comfortable and attractive, is the opjjo-

site extreme. At the right, is an immense Yucca gloriosa, cutting off the view of

that corner of the house and flaunting its bare, unsightly trunk before all passers-

by, while beside it, several trees are crowded into altogether too small a space.

On the left, the same fault is to be found. There, are seen an immense pepper

tree, a banana, a Sterculia and a bamboo, all in a space inadequate for the pepper

alone. Then, too, the Sterculia and bamboo are placed where, within a few years

their growth will entirely shut out both the sun and the view.
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The effect of the vine covered porch is, however, very pleasing. The climbing

fig (Ficus repens) is kept well trimmed and in bounds and the porch is seen to

contain hanging ferns and potted begonias. There are also potted ferns on the

buttresses and a giant tree fern at tlie left end of the porch.

The last two cuts (Figures l-S and t3) are different views of one and the same

home. Might the street trees be cut from the scene, it would be a beauty. Here,

there are no large plantings in front of the house, but the trees and shrubs are

banked at the sides and in such a way as to hide the rear of the lot and still add to

the attractiveness of the place.

The rose-covered pergola at the left, with the jiepper at its end, balances and

neutralizes the effect produced by the grou]) of trees at the right. In this case, as

in the others, tlie poreli is hung with ferns, and potted ferns are on the buttresses.

Figure 42. Front of same place shown in Figure 43.

A bank of heliotrope planted against the foundation of the porch helps greatly

in softening the lines.

None of these views can be appreciated, either as examples of good or bad,

unless actually seen in the freshness of life and color. But we have here at-

tempted to give our readers some idea of what can or cannot be done with a small

home by means of these actual examples.

The accompanying diagram (Figure 44) is representative in part of the mani-

fold possibilities which present themselves for the beautification of the ordinary

city residence lot. The plate represents a corner lot and is constructed on the

supposition that an alley runs along the rear ; and the lot is planted and arranged

for a west frontage witli an open exposure on the south.

This plan is such as could easily be carried out by the home builder of moder-

ate means, with no additional expense than is ordinarily put on the construction
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of and the too often futile attempts at beautifying the grounds. If the owners

of city homes would give the matter of plantings and arrangements of walks and

drives a little consideration, and not merely put what they want wherever it seems

to fit in most conveniently at the time of planting, there would be a marked im-

provement in the appearance of our California homes.

The essential steps are: First, to consider tlie conditions, such as direction of

frontage, surroundings, contour, sliajic and size of lot, and tlie shape, size and

Q
/ <
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number of buildings to be placed in the given space; second, construct any drives

or walks; third, decide on the plantings which are desired and which are adapted

to the environment, arid fourth, arrange these in an artistic manner, not in a con-

glomerate mess. Pre-consideration is the foundation principle of all pleasing

landscape effects.

Figure 44. An original plan showing some of the fine possibilities in a corner place.

The plants used are as follows: 1, Magnolia grandiflora; 2, Lagerstroemia indica; 3,

Eugenia latifolia; 4, Spiraea thunbergii; 5, Lantana; 6, Phoenix canariensis; 7, Cocos
plumosa; 8, Cycas revoluta; 9, Eucalyptus viminalis; 10, Acacia decurrens; 11,

Chilopsis saligna; 12, Mimulus glutinosus; 13, Calochortus; 14, Ficus repens; IS,

Grevillea Thelmanniana; 16, Heliotrope; 17, Fuchsia; 18, Poinsettia; 19, Jacaranda
mimosaefolia; 20, Guavas.



A Botanic Garden for Southern California

C. F. BAKER, POMONA COLLEGE, CLAREMONT, CALIFORNIA

Southern California has very justly been called the Garden Spot of Earth! No
other similar region is so rich horticulturally, and none other possesses more strik-

ing undeveloped possibilities. With such a debt to Horticulture one would expect

to find here marked evidences of more than ordinary interest in plants, in botany,

and work pointing to wider development and better knowledge of all of the possi-

bilities involved. Comparing the extent and character of our horticultural interests

with those of other countries, even some of those far beneatli us in civilization, we

find here a remarkable paucity of live interest and real activity along these lines.

Southern California has taken only a first step as yet in the building of great pub-

lic parks, and many of our good sized towns have none at all.

In numerous other regions scarcely larger, or even smaller, than this, and with

smaller horticultural resources, like Java, Trinidad, Ceylon, Jamaica, or Eng-

land, and in many of the still smaller countries and colonies, we find great, scien-

tifically managed, and beautifully arranged Botanic Gardens, with extensive

botanical and horticultural libraries attached thereto. In such places are gathered

all of the thousands of plants of interest and importance to the region, where they

may be definitely known by name, where people generally and all growers, fanciers,

nurserymen, and otliers specially interested may visit them at any time, learn to

exactly know them, and to examine all of tlie literature relating to them. In ad-

dition to its other j)ossibilities, in such a garden thousands of new things can be

introduced and acclimatized, and then thousands of cuttings and packets of seed

of desirable tilings distributed among our ])Cople.

Tlie mind lca])s at once, in looking over the work of tlusc grc.it projects in

other countries, to the tremendous possibilities such an enterprise might have here,

in these most favorable surroundings, in both material and educational ways. We
have but very few such institutions in the whole United States, like the Arnold

Arboretum in Massachusetts, tile New York Botanic Garden sii))|i(>rti(i hy iiicii of

wealtli in New York City, and the Sliaw Gardens in St. Louis.

Prof. Cook and I have persistently agitated this highly important project and

have even tried to interest people at Pomona College in the matter. Pomona Col-

lege possesses on(; of the finest jvirks in the Soutli, of sixty acres and all unde-

veloped as yet. It might easily be made a most powerful educational tool, and

still be a thing of beauty, thougli it seems more likely to develo]) into merely a

pretty jjicture for passing pleasun-, like so many others of our i)ublic parks. A\'e

have got to make something more tlian that out of our parks if we wish I hi in to

mean tlie most to our peojjle, and yield to lliem the greatest possibiilties.

Even here at the College, without any sup|)ort, and by persona] cnliriirisi-

alone, we have begun the development of a (iardcn and liavi' already .'i ciillictlDii

from all parts of the world of some 2,';,( pl.-ints in pots, all <Mrrtully ii.iiM.d.

but with no space to plant tliem out wliere tli< y will \n- c.irid for. .iiid we Ii.im in IIk'

meaiitiiiir given away above 1(),()()() plants .iik! iii.iiiy hmidrcds of packrls nf seed.
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all gratis. Even all this is, under jiresent conditions, no promise at all that it

will be possible to accomplish anytliing permanent wliatever at Claremont. But

it is a most important and illuminating practical demonstration of how easily and

rapidly such an enterprise might be developed with even moderate support.

Above all things, the enterprise should be organised and permanently estab-

lished, and it will then, surely and rapidly, become one of the most valued pos-

sessions of our commonwealth. It could be accomplished anywhere with energy

and enterprise, even at Claremont. The people of Southern California want it.

Many people throughout the South with whom I have talked concerning it, have

spoken of the need of it most earnestly, but their voices have not yet been raised

in unison. Standing together, our people could have the best and most efficient

thing of the sort in the world.

Our experiment in botanic garden building here at Claremont, has amply

proven the point we wished to make in connection with it, and that is, that with

even a small amount of intelligent direction, great results can readily be accom-

plished with very limited support, or, as in this particular instance, with none at

all, since we have made the work practically support itself. One should now look

over these thousands of lusty young plants of interesting and valuable species

from all over the world, produced here without hired help and under very un-

favorable circumstances, to gather some idea of the really great developments

along this line that might be obtained through friendly interest, and even limited

support.

We have here shown, conclusively, the ready possibility of producing an un-

limited variety of the world's most interesting and valuable trees, shrubs, and

herbaceous plants, with wholly trivial effort and expense. If this could be matched

with a provision of space for plantings, and a competent Curator, a great Botanic

Garden would become an immediate realitv.



Fungi Nova, Vivenda Citrus*

DR. 11. REHII, MVXK II, OERMANY

Ad folia Citrus Aiirantii cultivatas. Corona et Claremont, Californiw, I, 1911;

Ic^. C. W. Mttz et J. A. Prizer.

I. In plagis folioruni vivorum late expansis, longitudinaliter nervorem nudialem

amplectentibus ambientibusque, plane cxsiccatis, papyraceis, flavide albescentibus,

curvado-flavorubidule marginaceis arete gregaria innati. plagulas cinerascentes

reddentia, inprimis paginfe inferiore folii. perithecia globulosa, glabra, nigra, pro

niinutissinie perspieue pertusa, jiapillula ])ercxigua demuni prominentia, pareneliy-

matice fusee contexta, 0. 1 to 0. 15 mm. diani. Asei lageniformes, basi lata ses-

siles, versus apicem cylindraceo-elongati, :M to 6o micromm. longi, in parte in-

feriore 20 micromm., ad apicem 10 ulati, 8 si)ori. Sjjorae subclavatae, utrinque ro-

tundatw, medio septatiB( paullulum constrictae. utraque ccllula i guttata, hyalina,

20 to 7 micromm., in parte inferiore asei plerumquc sitw. Paraphyses nullae.

Mycosphaerella lageniformis Relim.

II. In iisdem plagis, a M. lageniformis late absessis, nee distincte separatis,

scd |)lus iniiius ne albidulis hie illic subgregaria innata perithecia globulosa, pagi-

ii.ini infcriori' folii tlivantia ab caque tecta, demum dirrumpentia, minutissime

p,i|)illulata. glabra. excii)ulo sckTotioideo, diiro, extus fusco, intus hyalino praedita,

0. 2 to 0. 3 mm. diara. Asei clavato-c_vlindracei, erasse tunicati, vix stipitati, apice

rotundati, 110 to 130, 20 to 22 micromm., 8 spori. Sporw ovoids, utrinque obtusae,

medio constricts", transverse ;)-, longitudinaliter exclusis cellulis apiealibus 2-

septata?, subfuscae, 22 to 21-, 10 to 12 micromm., distichw. Paraphyses li.uul con-

Scleroplea Auranliorum Rclim.

Von Hohnel—Pragm. Myc. IV, in Ber. kais. Ak. Wiss, Wicn, Bd. CXVI, Abt. I.

p. 136—Claris verbis descripsit definitionem Scleropleac (Sacc. Syll. II, p. 277).

Oudem. (cfr. Sacc. Syll. XVI, p. 5t8), generis Pseudospharriaccarum, inprimis

Pleospliierineeis alienum eontextu sclerotiadeo, stromatiseo, sine i)arapliysibns con-

tcxto. Perithecia? hujus generis sclerotiacea ccrte ))er loiigum tcmpus viva, itaque

vnlde noxia evaderc possunt. non iiiinus ])iritlii<M,i M i/cn.splificrclhir lageniformis

luxuric imprimis sporarum.

Obscrvalione aecurata folioriim vivorum mox in iiiecin ])rodii)is, eiijiis h.irmii

.spccierum ]iarasiticarum invasione j)rimordia destruetionis folioruni |)ro(liiiis. mihi

vidctur Mi/coipharrrUar. Utraque species valde noxia" fere mihi videtur.

•Dr. Rchm has very kindly drawn up the formal diaf;no.srs of tliesc two interesting new
fungi, living on Cltms. One of them, <it least, is piirelv snprophytir. Mr. Met/, is pre]>nring

drawings of them, nnd also fiirtlier iiolcs, wliicli will 'Ipi- |iiili!isl'Hfl l.ilir. 'I'li.>,c twci fiiiitri

arc of esprri.il iiihrcsl i.n iicc.miil ,,f lli.ir iMcurnncc ..ii -pels nnliii.irih ;ill lilnilrd I,.

withcr-tip.
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The Withertip Disease in Florida
p. H. ROLFS

DIRECTOR OF THE FLORIDA AGRICULTURAL EXPERIMENT STATION

In the article on Withertip in the first number of the Pomona College Journal

of Economic Botan_v there has been brought together a very complete and

forceful resume of this subject as we now know it. Our laboratory experiments

with pure cultures show conclusively that withertip fungus is able to infect healthy,

uninjured tissue not only of oranges but of a number of other sub-tropical fruit

trees. Naturally the disease is more serious on trees whose constitution has been

weakened by other untoward conditions. Consequently, the average grower,

whose opportunities for observation and close study are more limited than those of

the plant pathologist, is entirely justified in coming to the conclusion that the

withertip fungus is a secondary parasite.

In regard to the red spots of an anthracnose-like character which frequently

occur on citrus fruits, I may say that mistakes are frequently made. We know
that the resultant lesions from certain chemical poisons on fruit are so like those

produced by the withertip fungus that they are not easily distinguished even by

use of a compound microscope. In pronouncing a case anthracnose, therefore, the

experienced jjlant pathologist does so with a great deal of hesitation unless he is

very familiar with the surrounding conditions. For instance, I should hesitate

very much in pronouncing a lesion due to withertip by examining a specimen of

fruit only, due to the fact, which I have described above, that chemicals are known

to produce lesions that are very similar to the withertip lesions on mature and

nearly mature fruit. In the groves, however, and where all the surrounding con-

ditions are known to the plant pathologist, he should be able to make a diagnosis

without much hesitation.

I was very much surprised during my visit in California by the frequency

with which I met this fungus. In most of the cases it was simply hanging around

in the groves and doing very little damage, and no one but a person who was

familiar with the fungus at first-hand would have suspected its presence.

In our early studies of the withertip fungus we laid a great deal of stress on

the use of Bordeaux mixture. Our later and more exact work has enabled us to

treat the disease very successfully without the use of this spray. Everybody who
has had experience with Bordeaux mixture on a large scale knows that it is a very

disagreeable material to handle. In Florida, also, our friendly fungi hold the

scale insects so much in check that we hardly need to spray for them. By using
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Bordeaux mixture we kill this friendly fungus and thus allow the scale insects to

increase with unusual rapidity.

Our best method in Florida consists in thorougli orchard sanitation followed

by vigorous pruning out of the withertip affected branches. This pruning out is

done most profitably during Jul\- and during January. It is during these months

that our trees are pretty certain to be in full dormancy. Pruning out for withertip

when there is much new growth present is a very bad practice since every scratch

on the leaves or abrasion on the young growth makes it very liable to withertip

infection and the spores must be present in the infected groves by the myriads.



Notes on Scleroplea aurantiorum and

Mycosphaerella lageniformis

CHAS. W. METZ
POMONA COLLEGE, CLAREMONT, CALIFORNIA

The two new ascom_vcetes described in the last number of this Journal by

Mr. H. Rcliiii are species found in Southern California on orange and lemon trees.

The first record of these is from orange leaves taken at Corona, California, by Mr.

Prizer of Pomona College. Later the writer found them in orchards near

Claremont.

The descriptions of the habit of these fungi, given by Mr. Rehm, are based

upon two or three sjiecimens, and are not strictly characteristic. The leaves upon

which the fungi are found look almost exactly like leaves affected with withertip,

(Colletofrichum gloeosporioides Penz.) (See "Withertip of Citrus Trees," by

E. O. Essig, P. C. Journ. Ec. Bot. l-as). The yellow, shrivelled areas may be

at the ti)), edges, or in the body of the leaf, but are invariably bordered by a brown

or dark yellow margin. The perithecia of the two, especially those of Scleroplea

aurantiorum, so resemble the aeervuli of the withertij) that to the naked eve they

are indistinguishable. They never accompany the withertip, however, at least in

this vicinity.

Both the Scleroplea and the Mycosphaerella are often found on the same leaf,

but the larger and less congregated perithecia of the former, usually serve to dis-

tinguish them. Whether or not they are parasitic is not known. Certainly they are

not found on any but living leaves, so far as I am aware. Fallen leaves, and

hanging dead leaves, show no signs of their presence ; nor do leaves mechanically

injured. Likewise weakened leaves on trees attacked by squirrels, or otherwise

impoverished, show no signs of attack. On the other hand, the fungi apparently

are of no appreciable harm to infected trees, as they occur on very few trees, and

do not spread rapidly. The writer has only found them on one or two lemon, and

perhaps a dozen orange trees in this vicinity; and only on two of the latter were

they abundant. On these two the affected leaves were all on the south side, facing

the road, the other parts of the tree being entirely free from infection. From one

tree about three hundred leaves were taken in an area of a few square feet. None

of the trees surrounding these two showed any signs of the fungi. At Corona Mr.

Prizer found one tree on which a large part of the foliage was affected, while at

Riverside investigation shows only a few scattering leaves with any signs of it.

The tree at Corona is the only one known to me, on which the disease, if such it is,

is conspicuous. At any rate the survey has been entirely too inadequate to justify

any conclusions as to the economic im|xirt.ince of tlie fungi, even if tliey are both

parasitic, as Mr. Rehm believes.

The characters of the fungi themselves can best be seen from the accompany-

ing figures (Figure 4.T) prepared by the writer. These have been drawn to

scale, so that an accurate comparison of size and form can be made. The perithecia
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of both species are dark, lieavy, and thick-walled, but differ greatly in size and

position. Those of Scleroplea aurantiorum (Figure 45B) are almost entirely

below the surface level of the leaf, while those of the Mycosphaerella (Figure 45A)

are merely beneath the epidermis, rupturing the latter as they grow. The peri-

thecia, asci, and spores of Scleroplea aurantiorum are quite uniform in size and

Figure 45. Details of Scleroplea aurantiorum and Mycosphaerella lageniformis.

A, a. a, a, M. lageniformis; B, b, S. aurantiorum.
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Modern Agriculture in Mexico
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POMONA COLLEGE, CLAHEMONT, CALIFORNIA

Mexico, with its many thousands of square miles of good, arable land, is

preeminently adapted to agriculture. There are few countries in the world which

have the enormous possibilities of wealtli which now lie in the most productive

soil of our sister Republic. Our states are producing now immense quantities of

cereals and temperate fruits, but Mexico has the natural opportunity to produce

not only immense amounts of cereals and temperate fruits but in addition nearly

all the standard tropical and subtropical products known to commerce.

The topography of the country is very varied. In the vast northern desert,

which will some day be transformed by irrigation, are large sections which by the

l)resence of water are enabled to yield richly in citrus and other fruits, cereals and

cotton. The soutliern and more tropical section has a wide range in climate and

soil conditions. Tliere are three recognized divisions : the tierra fria, or the inland

plateaus and mountain vallevs, always quite cold; the tierra templada, or the lower

table lands, moderate in climate ; and the tierra caliente, or the hot coast country.

Each of these three belts is naturally adapted to totally different forms of agri-

culture. Each of the three belts is, moreover, adapted within itself to different

things. One section of the temperate lands may be best adapted to the culture of

fruit ; anotlier may be better able to produce good corn. One section of the hot

country is best suited to the culture of the Castillo rubber tree; another is not

fitted for this, but favors the production of coffee, or bananas, or the fibre plants.

It is a pitiable thing, indeed, to see in Mexico one prospective planter after another

go to ruin just because of ignorance or carelessness in not heeding these laws of

natural adaptation of soils.

The time was, not far back, wlien the products of agriculture were with great

difficulty shipped beyond the immediate locality where they happened to be grown.

This is no longer true. Railroads are tapping scores of rich areas and making it

possible for growers in almost any portion of the country to send their goods not

only to the large cities of the Republic but also to the outside world. Three long

lines of railway enter the United States and a fourth is rapidly being pushed to

completion from Southern California to Guadalajara and Mexico Citj'. Three

large shipijing centers on each coast, Tampico, Vera Cruz, and Puerto Mexico o!i

the (julf coast, and Acapulco, Salina Cruz, and Manzanillo on the Pacific, together

with many smaller ports, make communication with the outside world compara-

tively easy. And if a better communication is necessary it only required an active

demand for it to bring it about.

As a rule a country tries to produce as nnich as possible of the articles of food

used by its own people. The univer.sal croj>s of the country are corn and beans,

as would be expected since these are the two chief articles of food. These are

grown, or at last planted, in nearly all regions and under nearly all conditions of

soil and climate. Vast corn fields are planted every year on the extensive i>lateau-
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like mesas around Mexico Cit}', Guadalajara and Puebla, in the high mountain

%'alle_vs and even on the mountain sides around Orizaba, and Zacatecas, and on the

lower lands about Vera Cruz and Tampico and the southern hot lands. In fact

one can scarecely travel in Mexico without frequently seeing some sort of a corn

field—it may be a thousand acres or it may be a quarter of an acre ; it may be in

a most flourishing and thriving condition or it may be poor and miserablv devel-

oped and with almost no yield at all. Every man tries to maintain independence

and thinks that he can best do this by actually producing his own corn and whatever

other food he may need. Aeoordingly lie plants regardless of surrounding

conditions.

There are numerous other products, some agricultural and others growing

more or less wild and without cultivation. The chili, or red pepper, is grown quite

extensively, since this forms a necessarj^ part of the daily diet. One or more of

the many varieties of avocado, or aguacate as it is called, by the Mexican, flourish

in all parts of the country and alwavs find a ready market. There arc many fruits

produced by more or less labor such as tin- mango, guava. many varieties of the

sapote—the sapote bianco, negra, lolorado. doniiugo .md others,—the arrayan,

papaya, bananas of many kinds, and m.-iny otlier native fruits. A very extensively

grown plant is the maguey, one of tile Agaves, which is grown for the jjroduction of

the native drink, pulque. The sugar cane is |)roduced in Large quantity botli for

sugar and similar products, .iiid .ilso for aguardiente, or aleoiiol. Pineapples are

being planted more and more in the lower .ind w.irnier Ixlts, and are found to be

very profitable. Citrus fruits have been produced in v.irying amounts for many

years. Oranges flourish in many parts of the Reimblie and when not infested by

the terrible Orange Maggot are a great source of ])rofit. The lemon most com-

monly produced is the small seedling variety hut it is very juiey and aeid. The

sweet lime finds .1 ready market always and tin- large citron is not .111 iiiieomnion

product. Cotton is being tried in many sections of tiie country, and in some in-

stances the results are most encouraging. Rice is jiroduced in the lower belts and

even in the state of Morelos around Ixtla. Alfalfa and other fodders are grown

to a considerable extent. Vegetables of many kinds are iirodiieed for the local

markets. Temperate fruits such as peaches, apples, grapes, pi ,irs, (luinees, and

others, are produced in small amounts, but very poor in quality; these are jilanted

more in the higher and more northern sections wliere the eliin.ite is more or less

temperate. Finally we come to the tropical products of southi-rn Mi'xieo—coffee,

tea, cacao or the cocoa bean, vanilla, rubber, etc.

As will be seen from this hasty and brief enumeniliori of products the possi-

bilities in agriculture are not only great but most remarkably varied. Mexico pre-

sents l)v far tlie most varied and at the same time accessible topography of any

country in the world. Almost every eliinatie. atmospheric and soil condition pre-

vails In some part of the land.

In spite of these remarkable possil.iliti.s p.euliar to .M.'xico. very little has

been done thus far to realize any of them. Nature has played by far Ih.' largest

part in agriculture in the past years instead of the agriculturist taking tin- upper

hand, as he has done in other er>untrles, and direetiiig the forces of n.itiire in the
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way most advantageous to him, and even avoiding or preventing the evil results

of natural occurrences. The very methods employed in the tillage and care of the

soil not only fail to secure the best possible results, but arc causing actual de-

pletion and exliaustion of the soil. If present methods continue and are not re-

placed by modern scientific methods of tillage and culture, tliere will come a time,

and it will be very soon, when the virgin strength of the soil is exhausted and

then agriculturally the nation will surely suffer.

The many books treating of soil and its care have not been written without

careful and scientific investigation and experimentation, and there is not a single

authority that would advise the use of a forked stick as a plow. Of course,

whether or not oxen are used in place of horses or mules is a matter to be decided

by the people concerned. If a man is willing to take ten days to plow with oxen

the same area which he could in one dav with mules or horses, or even in much less

time with steam power, then he is at perfect liberty to do so. All that can be

said for that man, however, is that he is practicing poor economy and will sooner

or later be distanced by the rapid advance of civilization in other regions. But as

to the plow itself, there is a far different question at stake. In order to conserve

and increase the plant foods stored up in the soil and to furnish the right amount

of moisture to the plant roots a good mulch is essential. This mulch should be

made by turning over and pulverizing the surface soil from time to time, the

depth to which it is turned varj'ing with attendant circumstances. All that the

wooden "plow" performs is to merely push the dirt to one side, or sometimes not

even that, and thus only scratch the surface, whereas the steel plow completely

turns the surface layers and thus makes available for use the nitrogenous and

phosphorous foods formed farther under the surface. This, of course, applies

more to the annual preparation of a yearly cereal crop rather than to the regular

care of an orchard, although in the latter case it is not out of place. As an illus-

tration of this principle one need only to look at tlie corn fields near Mount Popo-

catapetl, north of Popo Park. There the steel plow is in extensive use and the

results show it plainly. Acre after acre produces some of the richest corn im-

aginable, while other fields in the same belt not plowed with the steel plow are

greatly inferior in their yield. Fortunately the steel plow is gradually replacing

the old worthless wooden plow, but this displacement nnist surely be hastened and

not allowed to take its present too gradual course. It was a great surprise to

hear a man, wlio is actually in charge of one of the government experimental sta-

tions, say that he had tried mules and horses and steel plows but that he had found

that they did not pay and so had returned to the use of the forked stick dragged

along at a snail pace by two oxen. His explanation was that the mules and horses

could not endure the intense heat. There is absolutely no reason why these an-

imals may not be perfectly acclimatized in a comparatively short time to endure as

much as any native animal, as they already have been in other countries. If an

experimental farm persists in using the wooden ])low, as is done at Oaxaca .md at

Rio Verde, what can be expected of the common farmer? If it is high tarifif duties

on farm implements or lack of possible manufactories for them that is preventing

or hindering the use of modern tools, then steps should be taken by the govern-
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ment to remove the import duties or else promote the manufacture of them at

home; at any rate they surely ought to be offered for sale at the most reasonable

price possible.

While it is true that in general these methods are necessary to the best suc-

cess of agriculture, yet local conditions must always be dealt with individually.

Field tillage that would bring about the best results in semi-arid soil might be

quite disastrous if applied blindly to a very humid soil. The duty of modern

science is to study the conditions affecting the growth of crops in as many localities

and under as may conditions as possible, not only in Mexico but in Soiitlurii Cal-

ifornia and everywhere else.

Now let us turn to the methods of culture in orchard and other crops, having

seen those employed in cereal field preparation. The first thing one notices on

entering so-called orchards in Mexico is that nearly everything is left to the pro-

cesses of nature. Very little order is observed in the arrangement of the trees

and little effort is expended to keep the ground free from weeds. The soil is

seldom and jjoorly stirred, thus hindering seriously the bacteriological processes

of plant-food manufacture beneath the soil. Again, fertilization of the soil is al-

most never thought of. Because of the tremendous virgin richness of the soil the

idea is quite prevalent that culture is entirely unnecessary and uncalled for. It

has been only a comparatively short time since the California farmer and orchard-

ist has begun to realize that there is a limit to the virgin richness of our soils and

that this must be conserved most carefully and most scientifically, since personal

welfare as well as that of the state di p.iids very largely upon it. The man who

ignorantly causes constant depletion ol' land or who greedily exploits it to its limit

is a menace to the nation, no matter where or wiio he may be.

V^ery little or no effort has been made to improve orchard stock by budding,

grafting or selecting. What might be done in tiic way of improving tlie avocado.

for instance, or the mango, by breeding and selection is simply beyond estimate.

There is scarcely an avocado tree in the Republic, I venture, that is not a seedling,

and hardly a mango or orange tree that was not grown from a seed and left un-

improved. It is very good philosoi)hy to be satisfied with what one has, but

only when that is the best that one can get. To be satisfied with the i)roduets of

seedling trees is not in the least necessary siiue tlu y e.in In improMcl and the

financial returns greatly increased sim|)ly by .ipplyitifi soim- of tlir sei<iilifie meth-

ods worked out in other countries.

Tile avocado, or agujieate, grows in im irly .ill parts of the iDiiiitry and occurs

in many different varieties all the w.iy from tlii' si/.i and liic- appear.iiuc of a small

plum or prune to a large full fruit some six inches in diameter. The meat varies

in quantity and quality from |)oor and insipid to rich and delicious. Yi t in spite

of the iimnense range of varieties very little attempt has ever been uiadi' to im-

prove them or even select the best. It has been taken for grantid aiiparently that

no other variety would flourish in any locality exc<-])t those that have been there

for years. In ri'cent articles on the "Avocado in .'^(llllllc rn ( .ililnnn.i" liy Mr.

F. W. Popenoe the |)ossibilitii's of improvement from lnuldiii;; .iiid sc lictioii .ire
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that a large proportion of tlie seedling trees either never bear any fruit at all or

else bear a worthless product, and almost none possess the fertility and fruiting

capacity which budded stock does if rightly handled. With proper experimenta-

tion under tiioroughly scientific control the avocado could be made a source of tre-

mendous profit and benefit. The fruit is so universally a part of the people's diet

and at the same time so delicious and nutritious that no expense should be spared

to produce the best trees possible by selecting and budding the best varieties.

Wealth and great benefit to the nation can be derived from its production not only

for home consumption, wiiieh would necessarily be great, but also for export.

With present methods of railroad sliipment it would scarcely be possible to export

tlie large, soft, thin-skinned varieties grown in Chiapas and Vera Cruz states, but

beyond all question there is a ready possibility of shipping some of the harder and

thicker-skinned varieties such as, for instance, those produced in San Luis Potosi,

Coahuila, and in the vicinity of Torreon. These varieties even in their present

state are very delicious and with improvement in stock and with best methods em-

ployed in handling, packing and shipping surely will find a ready market any-

where in the United States, even after Florida and Southern California become

heavy producers, as they will. Riglitly managed, the avocado industry can and

surely will become a source of great wealth to the country, and the time when this

shall come merely depends on the readiness of the people to adopt the best that

science has to oflfer. What better investment could be made than a large and

scientifically managed avocado plantation, with only the best and most approved

stock planted therein, to produce fruit that would easily take preference over the

inferior seedling fruit now offered in the market, and some of which could be

shipped with great profit into the United States.''

In addition to improving the quality of the fruit and increasing the average

yield by budding, another great field lies open to scientific effort, namely, that of

reducing the avocado seed to the minimum and increasing the quality of the meat.

This can be done by selection and budding. Tliere is no possible reason for doubt-

ing that this improvement can and will be brought about not only in the avocado

and not only in Mexico, but in all fruits and in all countries. For this experimenta-

tion Mexico possesses unequaled opportunities and should easily be the teacher of

other countries in tropical and subtropical horticulture.

The mango, likewise, is surely subject to very great improvement by the

same methods as outlined for the avocado. The seed, or bone as it is called by the

native, is needlessly large and fibrous, and might easily be reduced by selection.

Just how much improvement can be effected in this fruit is largely conjectural

since almost nothing has been attempted in that line. We are safely within the

bounds of truth, however, when we declare that a very great improvement in qual-

ity and quantity of fruit can be made, with a greater or less reduction of fibre.

The "manila" mango grown at its best in the state of Vera Cruz in the vicinities

of Cordoba and Mcdias Aguas, is certainly a most profitable fruit, and yet it can

undoubtedly be made more valuable by applying modern science to its culture.

This variety of mango, too, seems to be entirely free from the ravages of the

orange maggot, so devastating to the native variety. While the "manila" is larger
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and in some respects finer than tlie native variety, still the latter, known by various

names, one of which is mexicano. is often preferred by the native and foreigner

alike. The large market for botli varieties demands tliat both be improved to

their highest point of quality.

As in tlie case of the avocado, so the mango, also, may be made an article of

export to the United States

—

but only after the orange 7naggot has been completely

exterminated! Mangoes have been shipped from the Philippine islands to

Pomona College in Soutlu-rn California, being a month in transit, and yet tliey

arrived in edible condition. If tliat is possible, exportation from Mexico is readily

feasible. Although both the avocado and mango have been produced in Southern

California and will be later to a much larger extent, yet there will always be an

increasing demand for the Mexican fruit to supplement our own productions.

In a previous paper the possibilities in the improvement of the Mexican seed-

ling orange were brought out. While the seedling orange may be considered by

many of superior quality in taste to the navel varieties, yet the latter command a

price in the markets from two to five times as large as do the seedlings. The gen-

eral statements made in regard to seedling trees above apply equally to the citrus

group. There is a large market for all tlie numerous varieties, both seedling and

hybrid. One variety may be better adapted to certain soil and climatic conditions

than the others, in which case tliat variety ought surely to be planted.

It was stated at the Oaxaca Experiment Station that trials of budded citrus

stock had been made without .success, due, it was said, to the inability of the stock

to resist frosts and other unfavorable conditions. It is hardly possible that ac-

climatization might not be effected, thus rendering the improved hybrid varieties

just as resistant as the original seedling. This must be proven, however, by care-

ful and extensive experimentation. A good start in this direction is being made

in Vera Cruz state at Plantation Roma. This is a citrus orchard of about three

liundred acres o])erated entirely by modern .scientific methods. Mr. R. D. Huber,

in charge, insists on cultivation by means of steel plows and cultivators drawn by

mules. Some budded stock has been planted and a thorough trial of it is being

made. Experimentation such as this—on a large and jjractical scale, experimental

and at the same time yielding large returns fin;ineially— will surely help to ad-

vance agriculture, horticultun- .iikI poiiiolo^iy to its projicr state.

The .same may be appli.d r,|ually w, 11 t„ thr eMlt.irc of Innnns. an,l all other

citrus fruits. The producers should !)<• salislicd with nothing less than tlir Ixst.

and should bend every energy toward bringing about these iniprovements. ,\n(l

so we might go through the long list of njitive fruits, poiiiting out where iiiipnivc-

ment and resulting financial gain could 1..- .nVcIci). Sonic vari. ti.s „f the sapot.'

migllt profitably be grown fur sliijinK iil. Tin uliilr sapolc'. sapul,' hiaiiro. is too

soft and thin-sklnn.'d to allow of cxport.-ition, l>nl the sap(.l.- n,;,„ and s.ipoli-

doming,, might easily be shipped. The eh.rin.oy.a and otli.r frnils, also, can l.<-

greatly improved and increased in value.

More or less experimentation is now being carried on in I lie way of selecting

and determining the l)est variety of Caslilln rnliln r trii
. lln liesi \aiii ly of colfic,

the best varieties .and adaptabilitv of cotton, the most nn.,lucl iv c sugar cane. etc.
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These eflforts are in tlic riglit dirfction and cannot possibly be made too intense.

It may even be added tliat efforts toward crossing- and hybridizing in the iiroducing

of the best varieties are not only advisable but most urgently necessary. The
Castilla rubber industry is a new one and still in the experimental stage of devel-

opment. On the Dona Maria and La Zacualpa plantations in Chiapas every

effort is being made to determine which of the several varieties of Castilla pro-

duces the greatest flow of latex through the greatest proportion of the 3'ear. As

these experiments are being carried on it will be very easy to try hybrid varieties

by every possible combination in cross pollination, until one variety is evolved

which without question is the most productive. But it is most important to re-

member that in two distinct belts tiie most productive variety may not be one and

the same.

Similarly, a variety of coffee may easily be produced which will be resistant

to the destructive mildew which is so common on these plantations. The annual

loss from this one source alone, the coffee mildew, would more than pay for very

extensive and comprehensive experimentation by trained horticulturists. Although

one is accustomed to think of the banana as beyond improvement, yet in this field,

too, there is vast room for improvement in the way of size, flavor, number of

"fingers" to the "hand" and "hands" to the bunch, etc. It is subject to a very

destructive bacterial disease in Central America, not far from Mexico, and re-

sistant varieties must be discovered or developed. The immense extent of this in-

dustry demands that the yield each year be "up to the highest standard possible.

Tlie culture of the maguey, or agave, for pulque manufacture, needs but one

thing to make it of great benefit to the nation

—

extermination! Just as the manu-
facture of intoxicating liquors in the United States or any other country is simply

sapping the virile strength of the nation and adding absolutely nothing in the way
of jiroductive labor, just so does tlie very extensive culture of the maguey add

nothing of productivity and, moreover, it is sapping the life blood of the under

class of the nation. One of the great sources of income in the state of Yucatan is

the henequen fibre plant, belonging to the same genus, Agave. At the National

Museum of the commission of biological survey in Tacubaya, Federal District,

there are samples of the fibre produced from tile various species of Agave found

in tiie Republic. A substitution of maguey verde, or some other good fibre pro-

ducing agave for the maguey bianco, the pulque plant, would mean a tremendous

increase to the national resources and at the same time do away with one of tlie

greatest evils of the country. Tliere is the same reason for destroying this plant

wherever it exists in the countrj' as there was for putting the ban on the opium

])oppy in China.

The vast areas in the state of San Luis Potosi and neighboring states now

covered densely with cactus, both Opuntia and Cereus varieties, could be profitably

cleared and planted to some fibre bearing agave. It is barely possible that the

cactus thus cleared off might be put to some practical use. In the mean time

there are hundreds of square miles already cleared and admirably suited to the

growth of the maguey for fibre.
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There are some sections poorly adapted to the cultivation of the more valuable

crops where Eucalyptus timber will undoubtedly be a very rich investment. There

are many Australian or Californian species which would do well under conditions

of moderately large amounts of rain, such as Eucalyptus globulus and Eu. coryno-

calyx. On the other hand, the two species Eu. rostrata and Eu. tercticoniis tlirive

very well with little moisture and would, therefore, be admirably adapted to

growth in the Tehuantepec Isthmus territory where the rains arc more infrequent

than further nortli or further south. All of these varieties arc succeeding well

in Cuba and Porto Rico.

The value of eucalyptus is very great both for use as hardwood timber to re-

place mahogany and other similar woods, and also for use in railroad construction

as ties and telegraph poles. As a hard wood, many species, notably Eu. globulus,

take a very high and permanent polish and show a most beautiful grain. For use

as railroad sleepers and ties the wood is quite unparalleled because of its resistance

to rot. Although these species are known to possess these qualities in places where

they have been tried, yet it must be a matter of experimentation in any new region.

Possibly other species under other conditions may surpass these in value.

In many parts of Mexico there are grown very inferior grades of several of

our temperate fruits. The production is not very great, but just enough to show

that great results could be obtained by modern methods, since tlie trees can easily

be acclimatized and all that is necessary now is proper management both of tree

and soil. Durasnos (peaches) may be j)urcliased at almost any market in season,

but they are almost invariably hard, small, and more or less tasteless. This con-

dition, it is true, is due partially to ignorance in jjicking, since they are seldom

allowed to even approach maturity on tiie tree, but even beyond this the quality

may be greatly improved by introducing and acclimatizing bud-wood from better

varieties, and growing nursery stock for distribution in the various belts. Im-

ported nursery stock of these, .-is of any other fruit trees, could hardly be expected

to compete with home grown stock. In the southern portion of the state of Oax-

aca, in the Oaxaca valley and also near Tomellin further north, conditions are

most admirably suited to extensive deciduous fanning; in may other localities,

also, as in the Toluca Valley near Mexico City, ni;iy i)arts of the State of .laliseo,

and other places.

The great value in |..acli culture, or in deciduous fruit ciillurc in tj.iur.'il,

is attested by tiie tremendous retail price eommaiuied by inijiortcd dceiciuous fruit

in any of tlie large cities. In .Mexico City or Vcrn Cruz a very eonunon price to

pay for iin|)rove(l peaches, imported, is from thirty-live to fifty cents (gold) |icr

pound. Pears, apricots, pliuiis ami all the other lempcr.ate deci<luous fruits, when

imported, command a ridiculously liigli price . 'I'lierc is absolutely no reason why

these improved varieties may not he grown in uumy p.irts of Mexico .•iiul tlnrchy

place on the local markets fruit fully equal in all respects to llie ( '.iliroriii.i I'ruil

and at the saini' time at a very reasonable price.

'ilie adaptation of many parts of Mexico to t<iii|n r.ite fruit cullun is IhvoikI

dispute. ;\s has bi'cn pointed out the topographical .imj eliin-ilic idiKJitioiis vary

more wi<l.lv than in auv oth( r countrv in the worlil. I'lie mild and . v.ri climate
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of some parts without the excessive heat, with unexcelled soil richness and plenty

but not too much water makes conditions in these regions fully as conducive to the

production of first class deciduous fruit as does any part of California.

The apple is considered purely a northern latitude fruit. There are sec-

tions in Mexico, however, which by their altitude, and cold climate at certain sea-

sons of the year, should produce very nice apples, not equal, perhaps, to the fruit

of the northern United States but a very good substitute. The ground for this be-

lief is the fact that apples are now produced in considerable quantity in many of

the higher localities. The great inferiority in quality is due largely to the lack of

proper culture. Here, again, the trees are all seedlings and unimproved in any

way. The introduction of seeds of the best known varieties, and their growth,

acclimatization and selection in scientifically conducted nurseries would soon place

at the disposal of the people varieties not greatly inferior to those now bearing in

Oregon. We are safely within reason, too, when we declare that other northern

fruits, as tlie cherry for instance, may be grown in these same belts of the upper

tierra templada or the lower tierra fria.

Another great field which soon must be opened to the agriculturist of Mexico

is viticulture. There are just enough grapes produced now in some sections to

show that it is [wssible. Here, again, the process of finding the best paying vari-

eties, or even creating new ones, must precede the wide introduction of the in-

dustry. It has been found in other countries that certain native wild grapes can

be used as grafting stocks. Whether this may be possible or not in Mexico, still

there is plenty of acclimatized stock now growing in various parts which could

be used as the basis for experimentation. In addition to finding the best varieties

the horticulturist must also adapt the fruiting season to the climatic conditions.

Since grapes are very easily ruined by excess of atmospheric moisture at the ripen-

ing period, it will be necessary to shift the fruiting season to come after or before

the summer rainy period. As was pointed out in a previous paper, the Cuernavaca

and Toluca valleys are very well adapted to the culture of the vine and in addition

possess the unparalleled opportunity of a tremendous market for all their produce

within a few hours by railroad.

Before leaving these special considerations of individual crops, let us take up

one other. There are many sections too dry and barren at certain seasons of the

year to be productive in other crops, but trials with the olive tree would surely be

worth while. Certain portions of Oaxaca are well suited to the growth of the

olive tree, and, in fact, the director of that state station is already planning to

make a thorough trial under various conditions. The high price commanded by

this product in most markets of the world, the great food value, and the ease with

which the fruit is preserved and shipped makes olive culture extremely jirofitable

in sections which are not well suited to many other crops.

This hasty survey is only presented as a stimulus to the thought as to what

may and surelv must be accomplished in the near future in Mexico. Only the

bare outline of methods have been suggested and only a few of the tvpical localities

mentioned, but enough to show tlie wonderful |)ossibilitiis which .ire only waiting

to be developed.
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It is alluring to think of these possibilities, but the realization of them must

come through liard and persistent effort and even financial losses by the way.

There are three methods by which this advancement must be brought about in

Mexico, as in all other countries. A basic knowledge of all scientific facts relating

to the subject in hand is, of course, presupposed and absolutely necessary in all

cases. A few trained men must be the teachers of the public. The first of the

three methods is by means of the government experimental station, the second by

demonstration farms operated either by the government or by private capital, and

the third is by private farms operated for financial gain but at the same time by

the most approved methods and working toward the selection of the best crops.

A beginning has already been made by the government on the first method.

A central station at Mexico Citj- with four state stations embraces the entire

work in this direction. Three of the five stations were visited by the writer dur-

ing the summer of 1910 and all the work reviewed witli the greatest of interest.

The work is new as yet and there has not been time to accomplish a great deal.

Without criticizing any individuals connected with the stations, it might be said

that more extensive and intensive work is necessary. The most up-to-date and

improved methods must be tried out on the experimental farms before the people

can be expected to adopt them. The station is supposed to be maintained at the

highest standard of efficiency possible, but always doing practical and applicable

work, and not necessarily paying its running expenses, but entirely maintained by

the government. The efficiency of the station will depend solely on the amount

of money allowed for its necessary expenditure and just as much, or more, on the

man at its head. If, after a thorough investigation, a Mexican scientist proves to

be the best, then he is the man for the place; but if a German, or a Frenchman, or

an American shows himself to be the best man, then no national or race feeling of

anv sort should stand in the way of his a]>i)ointnu'nt to the work in question. The
government work in the United States has been carried on by men of many nation-

alities and the only thing that has ever been questioned is their technical and prac-

tical fitness for the work in hand—neither their nationality nor their religion en-

ters into consideration. Brazil employs Germans. Swiss and Americans; Peru

has engaged Belgians, and so on through nearly all tlir countries, expert fitness is

becoming the only necessary qualification.

The work of the exjicrimental station should be directed first toward the test-

ing of varieties and metliods of culture. New crops which might well prove of

value should be given a thorough and extended trial. Improvement of nursery

stock, methods of breeding, and determinations as to which of many varieties of a

certain group of trees or plants are the most profitable; this must all be the work

of the station staff, since none otliers in the country are in a jwsition to carry on

such work. Pest investigations and control nnist be directed by the station chief

or one of his associates. For this work a thorough knowledge of entomology in

all its branches is necessary, as well as a knowledge of fungous diseases and their

treatment. This work should be carried <ui by the best of experts regardless of

cost. The sugar planters of Hawaii and also in Porto Rico employ chemists, agri-

culturists, entomologists, and plant pathologists at a very great ex])ensc, whose
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sole and only work is the study of insect and fungous pest control, and other

pertinent problems, and they all say most emphatically that it pays.

One man on the staff must have a thorough knowledge of horticulture in all

its bearings—plant-breeding, selection, culture and soil tillage, and fertilization.

Another man should have a thorough and complete knowledge of soil and plant

chemistry. These men must be had! If the youth of Mexico can be educated to

a practical knowledge of these subjects so much the better, for local conditions

are more thoroughly understood by them. In the mean time the world's best ex-

perts must be employed.

The demonstration farms may or may not be operated in connection with

the experimental stations, but in either case they can easily be made to pay their

running expenses, if not become more or less remunerative. The superintendent

of each of these farms should have a thorough working knowledge of all the gen-

eral phases of scientific agriculture and should put this knowledge into daily prac-

tice. The field of work must be supplementary to and following up the work of the

station, and under the direction of the nearest station director. Results, methods

and anything else worked out at the stations must be taken up at the demonstra-

tion farms on a large and paying scale in order that the public may be shown

beyond question the value of the new methods, or crops.

The third method named is a direct appeal to the private farmer, whatever

his nationality. One of the secrets in the rapid advance of American agriculture

as it is carried on by the average farmer, is the fact that the farming population

in nearly all localities is most cosmopolitan. Thus, ideas from all countries and

from all sorts of minds are brought together and the best, or a combination of the

best, takes precedence over the rest. Such a farm as that at Roma, Vera Cruz,

which was mentioned above, will do as much for the advancement of the nation's

welfare through its agriculture as almost anything else which could be attempted.

The appeal now is for adoption of approved scientific farming b_v those now en-

gaged privately in Mexico and, also, for others, of any country whatever, to take

up practical, sensible scientific farming in some part of the Republic, and dem-

onstrate to all the doubters the real value of such a course and the great folly of

following any but the most up-to-date methods.

For the private farmer who wishes to make his living in agriculture, for the

capitalist who wishes to invest in a safe and paying proposition, for the expert

scientist—entomologist, mycologist, horticulturist, pomologist, agronomist—what

more inviting field for labor will be found than in Mexico, with all its wonderful

possibilities now beginning to unfold?

By opening its doors to applied science and improving the almost unimagin-

able possibilities thereby. Mexico could become one of the leading agricultural

centers of the world. To bring this about will require the closest co-operation be-

tween people and government in all respects. The time when this condition will

arrive will be determined by the readiness with which the government takes the

initiative in founding many more, and better equipped, experimental stations and

introducing horticulturists and other technically and practically trained men into

the staff of these stations. With adequate demonstration of work in progress, we

may rest assured that the private farmer will not hesitate to follow up the oppor-

tunities thus opened to him.



An Account of the Botany of the

Brazil Nut*
W. J. YOVNG

ASSISTANT, MICROCHEMICAL LABORATORY, U. S. DEPARTMENT OF AGRICULTURE

The genus Bertholletia, to which is assigned the Brazil nut of commerce, was

established in 1808 bj' Humboldt and Bonpland who placed it in a single species,

B. eicelsa. A translation of Bonpland's description of the fruit of this species

follows.

"Fruit a sph.Tic-il. conipciimd nut the mzc of ••. cliild's lic.id .-uid often larg.T.

divided intcriiallv into four cills cu'h of which incloses several nuts; eovered on

its exterior with a husk of a green color, sniootli and shining.

"Main nut very solid, rough and marked by branching furrows on its outer

surface, 6 lines (1 cm.) thick, divided internally into four cells by as many mem-

braneous dissepiments wliich become obliterated in part or entirely after the ma-

turity of the fruit, but of which there always remain traces."

The tree is described as 33 m. high with a trunk f) dm. in diam<ter. Leaves

alternate, oblong, subcoriaceous, 1 dm. liroad .ind (i dm. long, borne on short

petioles. Type locality, Rio Orinoco.

On account of the great height of the trees these botanists were imable to ob-

tain the blossoms although it is said that they offered in vain an ounce of gold for

specimens. On this account they were uncertain as to the position wliich

the genus Bertholletia should occupy in the xcgetahl.' kingdom. More recent in-

vestigations have established its position next to Lcci/this in the order Leeythi-

daceae, an arrangement now universally acce))ted. It is worthy of note also that

Bonpland failed to describe either the operculum or the o))ercul.ir opening of the

fruit although tiie latter is shown in his drawing .is becoming decidedly narrow.r

at tlie inner edge.

The two species of Bertholletia:— For more tiian iialf a century after the pub-

lication of Boni)Iand's description of Bertholletia, tiie genus was accepted as mono-

typic. Evidence was iicing gradu.ally ;iccunndati(i, however, wliieli was destined to

lead to the r.cognilion of a second species. .\niong the later l.ol.inists to con-

tribute to this end m.ay li<- mentioned Berg who. in nionogr.iphing the Bn.zilian

Lecythidnecae described imder the n.anie li. e.reelxa a species distinct from the one

so named by Humboldt and Bonpl.ind. Altliough Berg's description is marred

by several errors, it is sufficiently .accurate to demonstrate that the s|)eci<>s de-

scribed is not the B. exeeha of Bonpland. Berg's drawing of tin fniit or pyxid-

ium is, moreover, quite ditTcrent from that of Bonpland.

It remained. Iiow<'V<t. for Mr. ,1. Miers to point out clearly the distinction lie

Iween the two plants and to drserili. H. rg's species under the name li. imhitis.

Tlie more noticeable points of distinction t)etween /^ e.reelxn and 11. nohilLs

an- collected from .Mi<rs' description in llie I'ollowinu sinnmarv:

'Published by permission of the .Si crei.iry of .\gr
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B. excelsa Humb. and Bonp. B. nohilis Miers.

free 100 ft. or more higli with trunk Trre sointwliat taller than B. excelsa

aVL' to 3 ft. in diameter. with trunk 1 ! ft. in diameter.

Leaves green; (jetioles 9 to 18 lines Leaves rufescent; petioles 3 to 6 lines

long. long.

Floral j)anicle S in. long with single Floral panicle 10 in. long with about

branch nearly equal in length and nodes .'5 short branches and nodes 1/^ to 1/^ in.

1-6 in. apart. apart.

Fruit slightly elongated, 6 in. in length. Fruit approximately spherical, usually

under 5 in. in length.

Cortex of fruit smootli, polished, entire. Cortex of fruit comparatively thick and
persistent. rough, darker, contracting and crack-

ing as tlie fruit dries and tending to

loosen and drop off as the fruit is

handled.

Opercular opening with straight or con- Opercular opening has sharp edge and
cave walls, narrowing slightly at its concave walls, and widens considerably

inner edge. inwards.

Operculum cylindrical with roundish. Operculum oval or radially compressed,
indented apex. conical and Jjointed at the apex.

Olierculum breaks away and falls from Operculum remains attached to remnant
the fruit as the columella shrivels. of columella and as the latter shrivels,

falls into the cavity of the fruit.

The differences noted above, as far as they relate to the fruit, are well shown

in tlie copy of Miers' drawing, reproduced half size in the accompanying Figure 46.

The source of commercial Brazil nuts :—-The idea that B. excelsa Humb. and

Bonp. is the source of commercial Brazil nuts has become so thoroughly grounded

in popular and even in botanical literature that it seems to be accepted on faith

and passes unchallenged. The extent of this belief will be apparent when we

consider that of the following quotations only the last two, or possibly three, make
any mention of a second species to which, moreover, they assign a wholly sub-

ordinate position.

"Brazil nut. One of the triangular edible seeds of a tall South American

tree [Bcrthalletia excelsa) . .
."—Standard Twentieth Century Dictionary.

"Brazil nut. The seed of the fruit of Bertholletia excelsa . .
."—Centurj

Dictionary.

"Brazil nut, an oily 3-angled nut, the seed of the lecythidaceous Brazilian

tree, Bertholletia excelsa."—Webster's New International Dictionary.

"Cream nut {Bertholletia excelsa Humb. and Bonp.) This is a common
nut in our markets brought from Brazil ; hence it is often called Brazil nut."—Nut

Culture in U. S., p. 106, Div. of Pomology, U. S. D. A.

"Brazil nuts, Cream nuts. Para nuts—These are edible nuts iuijjorttd from

Brazil—The nuts are the product of Bertholletia excelsa (Humboldt and Bon-

pland) . . ."—U. S. Disp. IQth Ed. p. \V>0.

"Bertholletia excelsa. Brazil nut.

"A large tree belonging to the family Lecythidaceae, and yielding the Brazil

or Para nuts of commerce. A tree 100 to 150 ft. high, distributed throughout
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north-eastern South America to the Island of Trinidad."-—Cook and Collins,

Economic Plants of Porto Ric(

"Bertholletia Humb. and

America.

"a. B. excelsa Humb. and

nuts, Nigger toes, Castana nuts

Popular, 2d Ed. p. 71.

"Bertholletia—Brazil nut, P,

both of which furnish Brazil nuts

Hort.

Cont
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"The Brazil nut, also called Para nut from the port of shipment—is the seed

of a large tree (Bertholletia excelsa Hunib. and Bpl.)—Another species, B. nobilis

Micrs, also yields a similar nut." Winton, A. L. Micro, of Veg. Foods, p. .S12.

This state of affairs seems to be due primarily to Bonpland's assumption

stated in connection with his description of B. excelsa, that it is this species which

furnishes the Brazil nut. The long time which elapsed previous to the identifica-

tion of a second species allowed this view to become so thoroughly established that

Miers' work appears to have been overlooked by persons interested in botany

from the economic standpoint. The work of various botanists during this interval,

and especially Berg's description of B. nobilis under the name B. excelsa, no

doubt contributed to tlie same end. Moreover the seeds of the two species, so far

as can be judged from the descriptions and drawings available, are so similar as to

be distinguislied witli difficulty if at all.

Figure 47. Opercula from commercial Brazil nuts. The pointed apex is broken
from the operculum in the lower left-hand corner of the figure and is worn down
to a certain extent by friction in some of the others (x2-3).

After making a careful study of the situation, the writer has become con-

vinced that the commonly accepted view is erroneous and that the Brazil nuts of

commerce are derived from B. nobilis Miers (B. excelsa Berg) and not from B.

excelsa Humb. and Bonp. The reasons for this view are given below:

(a) Commercial samples of Brazil nuts contain, in larger or smaller num-

bers, opercula (Fig. 47) derived from tlie fruit and the presence of these in itself

is evidence that the nuts were derived from B. nobilis, since, as has been noted Id

the comparison, the opercula fall from the mature pyxidia of B. excelsa and hence
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would not find their way into samples of nuts from that source. On the other

hand their presence among nuts from B. nobilis is perfectly normal and what

would be expected since in this species the opercula fall into the interior of the

pyxidia and become mixed with the nuts. Moreover, the opercula, so far as the

writer has been able to observe, are always of the B. nobilis type, as shown in the

figure. They vary in form from ovoidal bodies to cones of varying slope, being

modified apparently by the size and degree of persistence of tlie columella as well

as by the extent of the grinding against surrounding nuts to which they have

been subjected during shipment. All. however, are provided with a distinct apical

point except where it lias been broken off. in which case the fact is usually quite

evident. It cannot be denied that the absence of o])ereula of the B. e.vcelsa type

Figure 48. Pyxidium of Brazil nut cut open to show structure, with nuts in place.

Note the pointed operculum, and the opercular opening becoming very broad
toward the interior of the pyxidium. Small specimen, natural size.

dors not preclude the j)ossil)ility that nuts of this s))ecies may be occasionnlly

mixed with tliose of B. nobilis, sine*' the writer is not .TWnre tliat it is possible to

distinguish tlie species from tlic eliar/ieter of the nuts alone.

(b) Every pyxidium of the Brazil mmI wliiej] llic writ.r lias h.ul .111 ..ppor-

tunity to examine has indicated tliat tlie fniil is tli.it of /;. noUilis. Tluir main

points of structure are well shown in the Figures l-S and !•<> which illustrat<' pyxidia

obtained from different sources. A comjiarison of the photographs with .Miers'

description of li. nnhili, will leave no doubt of fh.-ir itlentitv. Most if not all of
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tlie pyxidia wliicli tlu; writtr has examined were brought to this country by the im-

porters of Brazil nuts and represent the source of the nuts in which they deal.

(c) Tlie testimonj' of others, althougli comparatively scanty, should not be

overlooked, since it is improbable that the authorities quoted as stating that the

Brazil nut is the seed of B. excelsa have given the matter any exhaustive study.

After liis description of B. nobilis, Miers states: "These seeds are known in

commerce as Brazil nuts;" and proceeds to give statistics regarding their ex-

portation and use. Moreover, Berg's error regarding B. excelsa, although per-

haps adding to the confusion, is in reality indirect evidence of the same fact, since

it is doubtful if he would have confused the two species had he not been sure that

tiie specimens from which he made his description were those of the Brazil nut

wliich he, in common with others of his time, regarded as B. excelsa.

Figure 49. Pyxidia of Brazil nuts from various commercial sources showing charac-
ters which identify them with Bertholletia nobilis Miers (xf^).



Figure SO. Showing the disastrous effect of mixed planting on what was formerly a

magnificent avenue. The three trees to the left are Poinciana regia, the two
recently planted on the right are Albizzia lebbek, while back of these is one large

evergreen, Ficus nitida. Beyond stretches a fine solid avenue of leguminous trees.

Some Aspects of Avenue Planting
C. F. BAKER

.I.EOK, CLAREMONT, CALIFORNIA

In the growth of civilizi'd comnnmitifS, especially those most attractive for

residence purposes, the matter of highways early becomes one of fundamental im-

portance. As tlie community develo])s, the idea of an avenue is evolved— a road-

way that shall he a tiling of beauty, a joy and comfort to tlic traveler, and an

ever-present satisfaction to th<' dwellers along its path. The high value of a ))er-

fcct avenue as a real asset to any district, is now everywhcn- recognized. Prop-

erty along a well kept avenue is invariably augmented in v.ijiie tlier(i)y. Towns

are always more desirable as ))laces of residence, where the streets are (iivil()p<(l

on a well-tliought-out and unified avenue |)lan.

\Vher<' avenue development is extended to country roads, a rural district may

easily be peculiarly distinguished thereby, and i)ec()nie ispeeially attractive for

rural residence. In most |)art-s of the United .States, tliis ini|)()rtant work is

either entirely neglected or only just beginning. In Cuba, under Spanish domin-

ion, a system of grand country avenues radiating from Havana was splendidly de-

veloped by the Spanish engineers. These engineers evidently possessed a very
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clear idea of tlie two fundamental principles of permanent avenue building: 1, the

establishment of a solid roadbed, and 2, suitable uniform and permanent border

plantings of trees. These roadbeds are built on well made foundations of crushed

stone, and once in their finished form, are kept constantly in perfect order by sec-

tion crews, just as our railways are worked. In sharp contrast to such a method

is ours of neglecting a well-built avenue until it is in such bad condition that

Figure. 51. A Cuban country avenue in winter. Note the large dark pods of

Enterolobium and the long slender pods of Pithecolobium saman. In this case a

fine uniformity of result is obtained even with a mixture, on account of the striking

resemblance in form and habit of the two trees employed.



Figure 52. An avenue of peppers (Schinus molle) in Pasadena. No
exceed in charm a well matured pepper avenue.

plantings can'

Figure S3. An avenue of Ccdri
for avenue plantings

dcodora in Altadena. This is a tree most unsuitable

n any country, but trebly so in a hot one.
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it must practically be made over again at great expense of moncj' and patience,

and we frequently plant and replant without any comprehensive plan to follow

when the time element is really of far greater moment than the expense involved.

The chief element of beauty—and of utility in the warm countries—lies in

the border plantings of the avenue. It may be accepted as a foundation principle

that the finest effects are to be obtained only by absolute uniformity in the plant-

ings. Some of the later work on the Cuban country avenues has paved the way
for utter destruction of some of the magnificent effects formerly produced there.

This is resulting from a mixing of the plantings. Their finest avenues dating

from former daj's are planted with Enterolobium cyclocarpum, Pithecolohium

soman, and Ficus nitida, a portion of the Guines calzada planted with the last

Figure 54. Alternating Camphor and Chamaerops excelsa in Pasadena. A poor
combination from any point of view. The palms cannot be permanent under the
rapidly extending camphors, and merely interfere with their growth, besides
destroying the fine effect always resulting from uniformity.

named tree giving one of the most magnificent avenue effects known to me in the

two Americas. Unfortunately no attempt is made apparently to keep these plant-

ings uniform, open spaces being filled indiscriminately with Ficus religiosa, Al-

bizsia lebbek, Poinciana regia, and various other things, none of tlieni so well

adapted for avenue planting in Cuba as are the first three mentioned.

Ideal avenue plantings for warm countries should employ trees with broadly

spreading tops which will shade tlie roadway, at least in the hottest season, and

still permit open views to the surrounding country. In warm countries with wet



Figure 55. An avenue of Washingtonia robusta on the Huntington estate at Oak
Knoll. One can almost feel the quiver of the heat down this hot, dry avenue of

widely placed desert palms.

Figure 56. An avenue of Cocos plumosa on the Huntington estate at Oak KnolU
These palms give an effect of great delicacy but shoula never be used except for

short distances.
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winters a deciduous tree is often preferable. Palms are monotonous, and for this

and other reasons most unsuitable for long avenues, though for short distances

thej' sometimes make magnificent displays. Slender and spire shaped trees are

very ill-adapted for this purpose in warm countries. Nothing can exceed the

beauty of a well developed and well kept pepper drive, and this tree, together

with camphor, Eucalyptus viininalis and E. corynocalyx, give splendid results in

dry, warm countries. There are still others even finer tlian these which we as yet

know but little and which are destined to add much to the beauty and interest of

our avenues, as has frequently been indicated by Dr. Franceschi. We are trusting

he will describe and illustrate these for us in future numbers of this Journal.

In the meantime several working principles may be brought sharply to the

attention of all jiroperty owners of Southern California and other subtropical

regions

:

1. Plant now! A month or a year saved now means a matured avenue

growth so much the sooner.

2. Place this work under the strict control of county, town, or park officials,

and then urge them to immediate action. Left to the wliim of individual property

owners, uniformity of plan will certainly be impossible to attain, to tlie great and

long-time (letriuieiit of the whole locality. Private individuals should no more be

Figure 57. Showing use of Phoenix canariensis as an avenue tree. After the many
years required for full development this short stretch of solid Phoenix will be of
great magnificence.
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allowed to plant without permission and oversiglit, than tliey are allowed to cut

down street trees without permission—and either is a fatal error.

3. Trees once planted should receive constant care throughout their lives.

This is invariably the price of a perfect avenue. Watering and pruning, when

not attended to by property owners, should be arranged for by the proper officials,

and the costs levied against the property. This would be only right and just

since the existence of a perfect avenue adds very materiallv to the value of all ad-

joining property, and the failure of one owner may not only spoil tlie effect of the

wliole but in tliis way actually detract from tlie value of surrounding property.



The Development of the Avocado
Industry

F. W. POPENOE, ALTADENA, CALIFORNIA

Witliin the past twelve months interest in growing the avocado has increased

many fold. The feeling has now become general among well-informed orchard-

ists and nurserymen that this fruit is destined to play an important part in the

economic horticulture of Southern California ; and many wise growers already

foresee great promise for this new industry. The adaptability of the avocado to

out climatic conditions has become convincingly apparent, and belief is growing

into conviction that it is to rival the orange as a semi-tropic product. As a future

food product it is unquestionably an important factor to be reckoned with. Econ-

omists who have the ability to grasp matters horticultural are figuring the avocado

into the future food supply of the country at large as a competitor of meat, and

are estimating its possibilities for replacing animal products with a wholesome

and delicious vegetable food. As eminent and practical a horticulturist as Mr.

Parker Earle, formerly president of the American Pomological society, is con-

vinced of an immense future for the avocado. In a recent letter to the editor of

tlie Pacific Garden, Mr. Earle says: "We cannot hel]) wondering, as we look

ahead for a hundred years, how people will live—what they will eat—when there

are four Iiundred millions to be fed out of the land that now supports one hundred

millions. M'itli this great density of population, will there be room for producing

much anim.il food in that time.'' Will it not become a necessity of existence to

utilize all of the land in a way that will yield the greatest tonnage of human food.^

"An acre of land can produce, let us say, one quarter of a ton of beef, or

other animal food, per year. It can produce one ton, or possibly two tons, of food

in wheat, or corn, or rice. It can produce five, ten, or possibly twenty tons of an

incomplete food ration in the form of apples, or grapes, or bananas. And there

may be from one to two tons or more of very rich food in the form of nuts

—

notably pecans—from one acre of land. But with avocados there would seem to

be a possible yield of food of very high nutritive value in tonnage equal to apples

with their low nutritive value." Mr. Earle goes on to state that if men can pro-

duce many tons of food of best value from an acre of land in trees that can only

yield a fraction of a ton in the form of animal food, it is pretty certain that they

are going to plant trees. The crowding of men together in dense population will

compel tliis. "In primitive conditions men turned to animals for food. It was a

state of savagery. We are outgrowing it. Very soon there will be no room for

animals that are grown to be eaten. It is compulsory. It is naturv,'- way. We
must get our food in greatest quantities from a minimum area of land. And we
must have food containing the same elements that animals have been giving us.

Among these substitutes does not the avocado offer itself as one of large possible

importance?"

The one answer that can be made to Mr. Earle's inquiry is—it does.
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Progress in Florida

Along both the lines of proi)agation and commercial planting Florida has so

far been in the lead of California. The proximity of Cuba, where the avocado,

or aguacate as it is called in all Spanish speaking countries, is commonly grown,

and the fact that seedlings had been planted quite freely along the east coast in

the earlier days, must have led horticulturists there to see the possibilities of this

fruit, and have acted as a stimulus to the development of the industry. When, in

1901, it was successfully demonstrated that the avocado could be propagated by

budding, considerable attention was at once directed to this fruit as a commercial

possibility, and since then the progress of the industry has been steady.

Figure 58. Young avocado trees growing in nursery rows at Altadena, California,
one year old and ready for budding.

One of tlic most important of the earlier eomniercial ])ljiiit;iti()iis, Jind in fact

the first plantation of any ext.nt, was that of Mr. S. B. Bliss of Miami. His

orchard consists of twenty acres of tlie Tra)>p variety, planted six years ago. and

now in bearing. The first crop of marketable fruit was priHluccd l.i>| yi ir. .uul

though a lieavy yield could not l)e ex])ected from trees so young, Ihi n liinis wen
.satisfactory. Mr. Bliss is an experienced and careful grower, .'ind lias given iii-

t<'llig<'nt consideration to the avocado as a eommercinl proposition both in Florida

and in .Sdnthrni Californin, and has great confidence in its extensive development.
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Having had many years experience in both localities Mr. Bliss is well qualified

to speak on the subject.

More recent than Mr. Bliss' plantation, considerably larger acreages of the

avocado have been planted on the east coast, and planting is going on as rapidly as

the budded trees can be supplied. As a considerable quantity of the fruit is now

produced each year and shipped to northern markets, the Florida growers have

learned a number of things regarding packing and shipping which will be of

value to Califo

FT
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"We have customers who place season orders with us for all the fruit we

have at $6 per case, f. o. b. Miami, which price we are very well satisfied with.

"We pack according to size, sometimes only 18 fruits to the case, but usually

36, 45 or 48. Our fruit went to all the eastern markets and to Chicago and Cin-

cinnati.

"The propagation of the avocado is done exclusively by budding now, with a

success equal to 95 per cent.

Figure 61. One of the first avocado
brought from Mexico and planted
(Photo from Dr. Franceschi).

planted in California, being one of three trees
t Santa Barbara by the late Judge Ord in 1870.

"This section of the state is extending its planting very considerably. Per-

sonally we believe there is more money to be made on the finer varieties of avocado

and mango than there is with either oranges or grapefruit. The avocado does not

require nearly so much care and attention, and so far is practically free from all

insect pests, nor does it require the amount of fertilizer that a citrus tree does.

"The budded trees come into bearing the second or third year from the bud

and in heavj' bearing the fourth year. The budded trees show a tendency to be

dwarfed."

From Mr. E. X. Reasoner, of the Royal Palm Nurseries, Oneco, I have the

following under date of June 30, 1911: "The avocado is being planted extensively
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by numerous people in both small and large lots; one man has 100 acres prac-

tically all to the Trapp variety, in fact tlie planting is more of this variety than

of all others combined. There is a fine grove of lO acres of Trapp, and two

others of nearly 100 acres each, mixed avocados and mangos, of which the avocados

are nearly all Trapp. The next important variety is Pollock.

"Budding is very successful, and a large percentage take. The buds are

usually put in in spring, on trees of the preceding year's growth.

"Trees are being set about 18 or 20 feet apart. The trees are looking well

and interest is high. The trees of sufficient age have a large crop of fruit this

season."

Figure 63. A desirable type grown in Mexico at an altitude of 6000 feet. A winter
bearing, very thick skinned fruit of fine quality. It is now being propagated in

California.

Mr. John B. Beach, of West Palm Beach, who projiagates the avocado quite

extensively, writes as follows under date of July 1, 1911: "After November first

there is always a good demand in New York for avocados, with ever increasing

prices as the season advances, and often they sell well in October. Owing to its

lateness we prefer the Trapp for general market planting, though there are many
other varieties which are being tested, but have not been cultivated long enough

to be well known.

"Budding is most successful in late autumn and winter, from November 1

to April 1. Fifty to ninety per cent of the buds will 'take,' but more or less loss
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will occur after that from eyes dropping off, and from fmigus attacking young

sprouts. This trouble may not be so bad with you. Very likely the beginning

of your dry season will be the best time for budding on this account. Our rainy

season is in summer, and then we suffer most from fungus.

"Budding is most simple. Use well developed eyes on 3'oung wood, the big-

ger the shoot the better provided it is of last gro^vth, otherwise you will have

trouble with buds failing to start, and eyes dropping. We start the seeds in six

inch pots, budding and removing at the same time into 6x6x1 2-inch shingle boxes,

at five to seven months from the seed. Allow six months in these boxes for the

buds to grow, then plant out."

California Plantings

Tlic production of \arietics suitable for commercial jiurposes liorc has so far

been dependent ujion chance seedlings, no systematic attempt to breed superior

varieties having been made. The variation always exhibited by seedlings has re-

sulted in the existence of numerous forms and types, a few superior to the average,

but by far the greatest number inferior to or no better tlian the average. Realiz-

ing, however, the possibility of obtaining choice varieties by chance in tliis way,

and varieties which would be especially will .ulaptcd to this elimatt-, several ex-

perimental plantings have been made.

One of the largest of these is that of .Mr. \\'illiam A. Spinks, of Monrovia,

who has obtained selected seeds from every available source and set out 150 seed-

ling trees in orchard form. (See also the reference made below to his orchard

planting of budded trees). Mr. Spinks' location is one of the most favorable in

Southern California, and with this number of selected seedlings the possibility of

obtaining something choice is certainly good.

Mr. Jo.seph Sexton, of Goleta, near Santa Barbara, lias planted 140 seedlings,

100 of which were grown from selected Hawaiian seed and the balance from se-

lected seeds from Mexico, Costa Rica, Guatemala, and Porto Rico. In addition

to this plantation of his own, Mr. Sexton is planting for other parties in his vicin-

ity over 600 Hawaiian seedlings, of his own raising, all of wliich will be allowed

to grow as seedlings until they liave had time to fruit. This extensive plantation

of Hawaiian seedlings will form an a(hniral)le test of this tyjie of avocado, and as

the climate of Santa Barl)ar.i is iiotahly mild, tin- jxissibilities of success are good.

These plantations li.nc only rtciiitly ini ii made and will require some time

before the results will be known. Older than cither of the foregoing is that of

Mr. C. P. Taft, the w<'ll known horticulturist ;it Orange, whose work along vari-

ous lines of experimental Iiortieulture lias been of great v/iliic to the state. Mr.

Taft began ])lanting avocados in a v<ry mm;iI! way seven or eight years ago. His

orchard now consists of several acres of sci-dliiigs, may of whieli are producing

fruit. So far .Mr. Taft feels that he has not producid the id. ;il avocado, and is

continuing his i-xp<rimentai work by se]<-ctii>ii dl liis most (jcsirabli- sicdiings

ratlier tiian by securing buds from other count riis.

Mr. v.. S. Thacher of Nordhoff, another of tli<' w( II infornKd and experi-

enced horticulturists of Soutliern California, lias Im < n inli-n strd in tin avocado for



Figure 64. A cluster of Hawaiian avocados, showing the typical Hawaiian fruit.

Each of these fruits weighs from 15-24 ozs.
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several years and now has a plantation of 120 seedlings just coming into bearing.

Among those which are fruiting this year Mr. Thacher has one tree that at the

time this is written, and before the fruits have matured, bears promise of being

especially worthy of propagation.

Because of the impossibility of obtaining budded trees in sufficient quantity

for orchard plantings, almost no plantations of budded trees have been made in

Southern California up to the present time. Several parties, however, have made

plantations of seedlings with the intention of budding the young trees to some

desirable variety, and in this way saving considerable time. Probably the largest

of these plantations is that of Mr. W. G. Davison, at La Habra. Mr. Davison

has twenty acres set to Mexican seedlings and is now budding them to choice

Mexican varieties.

Mr. William A. Spinks of Monrovia has a plantation of about (iOO budded

trees of various varieties, which is more in the way of an experimental planting,

perhaps, than a commercial orchard. A few other plantings of seedlings have

been made, with the intention of budding the trees as soon as it is possible to ob-

tain budwood of choice varieties, but the majority of parties interested in tlie com-

mercial production of avocados are waiting until they can obtain budded trees

with which to make their plantings. Another year will see the work of planting

orchards well under way, as the growing of budded stock is being given adequate

attention. Among those engaged in tliis branch of the industry, tlie West India

Gardens, a tropical nursery compan}- at Altadena, has many thousand young Mex-

ican seedlings in the field which are being worked to the choicest Mexican vari-

eties. This company sent its own representative to Mexico to locate the trees

bearing the most desirable fruits. The trees selected were marked, and budwood

from them is now being sent up. As in the selection of this stock .-ill points of

desirability were considered, a choice lot of budded trees will be tlie result—a re-

sult wliicli l)y the ])rocess of growing seedlings at lioine and seleetiiijj; tlierefrom.

it would h;ive t.iken many years to bring about.

Co-Operation of the Department of Agriculture

Realizing tiie possibilities of the avocado jis a eonunereial jiropositioii in

Southern California, tile United States Department of Agriculture lias become

interested in the develoj)ment of the industry, and has recently siiit out a large

shipment of budded trees for trial. This shipment consisted of four sets of about

eighty trees each, all budded, whicli were jjropagated at the Subtropical Labora-

tory of tlie Departiiieiit at .Miami, Florida. These four sets have been planted

by co-operators in San liernardino, Pasadena, Wiiittier and Altadena, so as to test

them out under different climatic eoiiditioiis. Tiie set includes all of the stjindard

Florida varieties, Trajip, Pollock, Mitchell, Baldwin, Family, Wester, lilackman

and Peacock ; one variety from tiie Bahamas called Largo, and unnamed varieties

from Mexico, Guatemala, Cuba, California, Canary Islands, Florida and Hawaii.

It is expected tliat wlien tliese trees come into bearing several choice varieties will

be obtained, and it will also give an opportunity to tiioroughiy test out tlie Florida

varieties under the different climatic conditions obtaining in .Soutiiern ('alifornia.
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The Commercial Avocado

At the present moment the question of greatest importance to prospective

avocado growers is "What are the best varieties for commercial purposes?"

We liave as yet no standard varieties, and it will be well, therefore, before

the industry becomes establislied, to consider the characteristics required in an

avocado for commercial purposes, and to obtain only those that come nearest to

the ideal in every respect. It would be dangerous, to say the least, to rusli into

such an extensive industry as this promises to become, without having thoroughly

considered this question and having obtained the very best to be had for our plant-

ings. Eventually the better varieties would come to the front anyway, and loss

of time and disappointment will be avoided by giving careful thought to this matter

in the beginning.

1. Season

It is the hope of those interested in the development of the avocado industry

in California that it will be possible to obtain for this climate a set of varieties that

will provide fruit of good quality continuously throughout the twelve months of

the year. And it seems as though this desire is to be realized in the near future,

for already we have mature fruit from September to June inclusive, which leaves

only a small gap to be filled in. But these varieties we already have do not come

up to our requirements in most respects, so that they are only of value to dem-

onstrate what can be done in the way of extending the season. It will be a notable

thing to have avocados in the market every month of the year, and will tend to

greatly increase the consumption of the fruit. And when the avocado comes to

be known and valued as a food product, there will be a steady demand for it

throughout the twelve months of the year. At present, however, there is the

greatest demand during the winter months, when other fruits are scarce. The
Florida growers have almost ceased to plant anything but winter bearing varieties,

not because there is no demand for the fruit in summer, but because at that season

many small avocados are thrown on the markets of the east from the West Indies,

and this fruit sells at such a low price that it is not profitable to compete with it.

However, the greatest demand has alwaj's been during the winter months, when

the markets of the country are not filled with other fruits, and it will doubtless be

advisable for California planters to follow the precedent of the Florida growers

to a great extent and plant mainly of winter and early spring bearing sorts.

2. Hardiness

While there are doubtless limited areas in Southern California where avocados

from the West Indies and Hawaii will thrive, our limited experience leads to the

belief that for general culture in California we must have hardier varieties than

those localities ordinarily produce. Avocados from the Mexican highlands have

proved to be hardy almost anywhere in Southern California, and suited to as large

an area as the orange. There are many locations in Mexico where avocados are

produced in quantity, where fully as low temperatures are experienced as are ever

felt here. Indeed, it is stated by G. N. Collins, a well known authority, that he

found in one locality in Mexico avocados growing and thriving where snow fell
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every winter. If tlirsc hardier varieties were all small or inferior, we would of

course prefer to take the cliaiiees witli tlie more tender but superior ones, but

there are many fine Mexican and Central American varieties which possess the

requisite of hardiness in a very satisfactory degree.

3. YiKi.i)

Through propagation by budding a great ditKcultj^ experienced with the seed-

lings has been done away with, namely, the liability of the tree to bear sparsely

or not at all. The orchardist does not, of course, want to plant a tree on which he

cannot depend for a good crop. While the smaller types of avocados are almost

invariably prolific bearers, the larger varieties when grown from seed are inclined

to considerable variation in this respect. Tlirougli budding the prolific varieties

may be propagated and all danger from this source done away with. The avocado

is ordinarily a good bearer. It is not unusual for mature trees of the larger

varieties to produce a crop of five hundred to one thousand fruits each season, and

the small purple varieties are sometimes extraordinarily prolific, a single tree

bearing as high as four thousand fruits in one season, in some instances. To
make a variety profitable commercially it must, of course, be a fairly prolific bearer,

and it should be ascertained to a certainty that this is the case before planting

a tree.

"i. Size

A mistaken idea which is held by many prospective avocado growers is that

the larger the fruit the better. The experience of the Florida growers has proven

conclusively that this is not the case when it comes to a question of marketing the

fruit. A two or three-pound avocado is certainly a regal fruit, but will not prove

half so profitable commercially as a smaller and consequently more prolific variety.

From fifteen to twenty ounces would seem to be tile most resirable size.

5. Form

It lias been found very desirable for shipj)ing to have fruits of oval or round

form. The necked varieties necessitate considerable more care in packing, and

are much more liable to injury in transit. For local consumption, however, a pear

shaped or "bottk-necked"fruit is as good as any other form.

6. Uniformity

To facilitate packing, the product should be uniform in size as well as in

form, and this also improves the appearance of tiie fruit as it lies in market.

7. Color

The attractiveness of a fruit is affected considerably by its color. Locally

the purple varieties have sold somewhat more readily than the green ones, and in

Florida the dark crimson ones seem to be favored. But when the people are

thoroughly familiar with the avocado the color will probably make little difference,

unless some particular color or shade is found to denote a particularly good fruit.

8. Skin

A skin sufliciently thick and tough to stand shipment to great distances is a

prime essential. This is found in many of the Mexican varieties, and is partic-
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ularly prominent in the Guatemalan type. Some varieties have a skin so thick

and tough that it could almost be called a shell, while many of the Mexican vari-

eties have a skin so thin and papery that the fruit when fully ripe will scarcely

bear handling. A good tough skin will cut down the loss of fruit in transit to

the minimum.

9. Flavor

As with all other fruits, there is considerable difference in the flavor and

quality of avocados. This is, of course, a point which must be given first con-

sideration, as a fruit of inferior quality would be undesirable in the extreme, even

though it possessed all the other essential characteristics. Those containing the

highest percentage of oil are naturally the most desirable from an economic stand-

point, and having tlie highest percentage of fat they are ordinarily tlie finest

flavored. Sometimes there will be found fibres or "strings," (fibro-vascular bun-

dles) extending through the flesh from base to apex, and this is a very objection-

able feature. It is, fortunately, rarely met with in the larger varieties.

10. Seed

The seed sliould be tight in the cavity. It has been found that in sliipping

loose seeded fruits, tiie seed in transit pounds the walls of its cavity and causes

considerable injury to the flesh. This is a difficulty seldom met witli in Mexican

varieties, but often encountered in Florida. In size the seed should, of course, be

as small as possible. In time a seedless variety will no doubt be develoix'd, as

has been done with the orange and other fruits.



Improvement of Citrus Stock Through
Bud Selection

ROLAND S. VAILE

LIMONEIRA RANCH, SANTA PAULA, CALIFORNIA

It is tlie opinion of the majority of men engaged in the citrus business tliat

because of the rapidly increasing acreage of citrus fruits in Southern California

the average selling price is bound to reach a somewhat lower level witliin the next

few years. In the case of lemons, at least, there is the added danger from a

possible reduction of duty on the imported fruit. In order that the industry

maintain its high rank from the standpoint of the investor and land holder this

decrease must be met by greater efficiency in some phase of the organization.

Figure 66. Reduced cut of blank used at the Limoneira Ranch for records of indi-

vidual trees.

The California Citrus Union, with its wide advertising policy, its co-operative

selling methods and its supply deiiartment, is already by far the most complete

organization of its kind. Improved methods have reduced somewhat the cost of

field and packing house operations. Careful handling has cut down the large losses

through decay. While these matters will still permit of improvement and saving,

one is led to wonder if the orchard itself can not be so intensely cultivated as to

increase the average production. As one goes from orchard to orchard, or care-

fully througli an individual grove, apparent differences are noted tliat show possi-

hiliti.s of materially raising the average standard.
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A little less than two years ago Mr. A. D. Shamel of the Bureau of Plant

Industry took up the work of gathering data which might lead to systematic bud

selection for citrus stock improvement. The report of his first year's work was

given at the State Fruit Grower's Convention held last March, and at that time

a committee was appointed to consider the question of pedigreeing citrus trees.

Mr. Sliamel's work has been confined to oranges and grapefruit in the vicinity of

Corona. A very full report of the first year's observations is given in his report

to the Bureau of Plant Industry, published as circular Xo. 77.

About a year ago the Limoneira Company took up similar work on the Lisbon

lemons in their grove, and later on Eureka lemons in the thirty-five vear old

orchard of Mr. X. W. Blanchard of Santa Paula. This work is being carried on

because the companj' is planning large plantings in the near future and wish the

best stock available from trees whose merits have been proven. Much of the data,

however, is of interest to every nurseryman and orchardist.

In the first place the section of the orcliard that has been consistently the

best bearer for a number of years was chosen for the observations, and from the

2,000 trees in it the best 200 were picked. These trees were cliosen for their

apparent crop, the appearance of the fruit, the general form and foliage of the

tree, and the absence of thorns. Later the number was reduced from 200 to 100,

which were marked and numbered.

The ne.\t step was a description of the trees. The pliotograpli method used

by Mr. Shamel would undoubtedly have been better in many ways, but was not

undertaken here. The written description included tiie size, sliape, form, foliage.

thorns and setting of fruit for each tree. W'itli tills prelimiii.iry work conipUted

we were ready for the data of individual yields, tli.' |)enn,ui(Mt rcord of wliieli is

kept in the form reproduced in the aceomi)anying cut.

During tlie year the average yield per tree for tlie s])ecial trees was ISA!)

field ( !;> lb.) boxes. The average for the rest of the section (jdl misses and

extremely ))oor trees li.-iving been eliminated in the count) was 10.2,") boxes,

showing a difference of over 150 pounds to the tree. To the c.isual observer the

trees in the section look very uniform, and yet this wide varijition exists. If one-

half of this difference could be overcome by raising the standard of tlie poorer trees

the increase would be at least 100 packed boxes to every acre. t)r on a percent^ige

basis, an increase of about S'/i .

To show that this work needs the aeeurati' ki e|)iiig of n eords. i\(n the special

trees varied from LI. I- boxes to 10. 1, allhouirh tin- tries wire elioscii by expcric iici-d

mc-n who knew the groves.

The data from this first year's work is. of e..iirs< . v. ry pr. liiiiin.ary. .Vft.r

these records have been kept for a number of yi-.irs we will !» able lo tell wlutliir

the apparent differences are rei>eated. We will know wlutlier i( riain Incs are

Inherently summer bearers and others not. Then, too, we wish to determine

whether the characteristics that may be i>roven for tlu' parent trie will hi- trans-

mitted lo the offspring by budding, and in order to determine this tln' Imds taken

from each individual tree will be used in a definite block of the nursery, and later

Hvt in n definite part of the grove—records of which will be carifully ki pt.
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In view of the large i)()ssil)ility of increase tliat this first year's records liave

shown, it is thought that otliers may want to adopt the same method, gradually

becoming more and more familiar with good and bad types of trees, eliminating

tlie latter, demanding more reliable data in regard to the source of nursery stock,

and thus constantly raising tlic standard of citrus orchards in general.
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The Mango in Southern CaHfornia
F. W. POPENOE

WEST INDIA GARDENS, ALTADENA, CALIFORNIA

The mango, with which but few people of California are intimately familiar,

is throughout the tropics where extensively grown, the fruit of first importance.

While systematic cultivation on an extensive scale has been applied to it in com-

paratively few countries, in all parts of the tropics it is grown in the greatest

profusion and valued about as those of temperate climates value the apple. To

those who are familiar with its finer varieties it is held in the highest esteem, but

it is a regrettable fact that in many localities it is found only in inferior seedling

forms, and this is accountable for the misunderstanding which exists in the

minds of some Americans in regard to this fruit.

In India the cultivation of the mango extends back to the remotest antiquity,

and careful selection of seedlings has resulted in the production of the finest

varieties now existing. These have been propagated to a limited extent by in-

arching, and the Indian mangos are now famed as the finest mangos in the

world.

The fruit has been termed "the king of tropical fruits," or "the apple of

the tropics." Its beautiful coloring and delicious flavor, together with its exten-

sive use in all tropical countries, seem to warrant these appellations. In many

countries it is one of the commonest of fruits, growing in a semi-wild state, and

forms an important part of the diet of the natives during the season when it is

to be obtained.

According to DeCandoUe, the mango is a native of South Asia and the Malay

Archipelago, but it has long ago spread from its native home to the most remote

corners of the earth. In Florida it is now attracting attention as a commercial

proposition, and plantings of considerable extent are being made. Through the

introduction of some of the choicer Indian varieties, many of which have already

produced fruit, the mango industry in Florida has become one of great promise.

Until late years the slow and laborious method of inarching had to be resorted

to for the perpetuation of any desirable variety, but recently several methods of

budding have been successfully practiced and by these means the production of

trees of known varieties on a commercial scale has been made possible.

The value and esteem in which the mango is held are attested by an article

in a recent number of the National Geographic Magazine, by no less an authority
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than Mr. David Fairchild, in charge of the Agricultural Explorations of the U. S.

Department of Agriculture, himself a man of wide experience in tropical coun-

tries and familiar with the mango in its native home. He states: "The mango
is one of the really great fruits of the world. India, with its hundreds of millions

of people, has for centuries held it sacred, and celebrates annual ceremonies in

its honor. Tlie great Mogul Akbar, who reigned in th^ sixteenth century, planted

the famous Lak Bag, an orchard of a hundred thousand mangos, and some of

these still remain alive. It is a fruit the importance of which Americans are at

last beginning to recognize, notwithstanding the unfortunate discredit which some

of the worthless seedling mangos of Mexico and tlie West Indies liave given it in

the minds of Americans generally.

"There are probably more varieties of mangos than there are of peaches. I

have heard of one collection of five hundred different sorts in India. There are

exquisitely flavored varieties no larger than a plum, and there are delicious sorts

the fruits of which are six pounds in weight. In India, where the wage of a

coolie is not over 10 cents a day, there are varieties which sell for $6.6o n Imndrt-d

and the commonest sorts bring over a cent apiece.

"The great mango trees of India are said to reach a height of seventy feet.

and are so loaded down with fruit that over .$1.')0 M'orth has bteii sold from .1

single tree.

"These fine varieties, practieally as free from fiber as a freestone peach, can

be eaten with a spoon as easily as a eanteloupe. Trainloads of these are shipped

from the mango-growing centers of India and distributed in the densely peopled

cities of that great semitropical empire; and yet, notwithstanding the great im-

portance of this fruit, tlie agricultural study of it from the new standpoint has

scarcely been begun. I believe that it lias never, for exani])Ie, been tested on any

but its own roots."

The m.ango has received only the slightest attention in California, but its

inherent value and the fact tli.it it has been proven to be a jiossibility for parts

of the state have seemed to w:irrant the |)re))arMtioii of this preliminary pajx-r

on the subject.

Its Present Status in California

•So few mango trci-s liave been ])lanted in ,Soiithern California, and these

have been of such a nondescript eharaeter, that no adequate trial can be said to

have yet been made of this fruit. Not until sujierior forms are given a trial \mder

a variety of conditions, and afforded every jiossible assistance to make them a

success, will we definit.ly know what can be ixp.ct.d of the mango in tliis state;

and yet lb.- results with the few seedlings now in b.aring have be.n so .neoiir-

aging as to leave little nw.iii for doubt .is to the fiitnrr |iossil.ilil ics of Ibis fruit

in California.

In considering tin' bihM\ ior of. iiul results 1

fruited here it is important to t.'ike into consii

•ilniost without exception, been siibjicted to tin

tions wliieii woiihl prove fatal in .1 year to the 11

and iin.ier these eireniiistances lli, behavior of

(1 (r.

.1 tl
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markable. Planted in poor soil in some instances and left to shift for them-

selves, getting no care wliatever and no water except from the skies, how could

they be expected to do thtir best? When subjected to such conditions it is little

wonder that their growth lias been stunted and unhealthy, and that many of them

have failed to mature their fruit. The few trees which have had reasonable care

Figure 67. Secdl mango on old Miller place at Hollywood, California.

have done much better, and although they have shown that the growth of the tree

will be much slower here than in tropical countries, and the large proportions

attained by the mango further south will probably never be reached, yet good

healthy growth has been made, fruit has been produced abundantly, and no dis-

eases have appeared to affect the tree or fruit.

The cultivation of the mango in California probably dates back not more

than thirty years. One of the earliest trees planted was that on the Jacob Miller

place in Hollvwood. The seed came from Guatemala Citv and the tree was set



156 Pomona College Journal of Economic Botany

out in its present location almost thirty years ago. This tree has had the advan-

tage of a very mild location, which though not favorable to the rapid growth of

the tree or the perfection of its fruit, has enabled it to develop into a good sized

tree without being cut back by the frost. The fruit produced is of little value, but

the enormous productivity of the tree is surprising, it frequently carrying over a

tliousand fruits in one croj). Few of the fruits reach a mature size, however, and

none ripen perfectly.

Other trees planted more recently are now in bearing, and being situated in

several different localities their behavior may be taken as giving something of an

indication of the situations in this part of the state best adapted to the culture

of the mango. Many small seedlings planted in cool localities have succumbed

to the frosts of winter, but in the milder locations or with some protection during

the first few winters, several trees have attained sufficient size to withstand the

frosts, and are now doing well, it being a well known fact that if afforded some

protection for the first few winters the tree will withstand without injury frosts

which would have been fatal to it in the young stage.

At Sierra Madre the mango has probably done best. This is probably due

to tlie absence of severe frosts during tlie winter, coupled with the intense heat

of such a location during the summer. Sierra Madre being directly at the foot of

the mountains and receiving a large amount of reflected heat. Here two trees.

planted quite a number of years ago and receiving practically no care, are bearing

regularly and show that one of the principal requirements of the mango is a

warm season of long duration, witli higli temperatures, for the fruits come much
nearer ripening on the tree here than near the coast, where tliev are subjected to

fogs during a great part of the suninier and never experience the intense heat

found further inland.

Two trees growing in the foothills near Sherman, and only a few miles from

tlie ocean, are in a thrifty condition and bearing well, but also go to show that

more heat than is experienced in such a location is necessary for the perfect ripen-

ing of the fruit. One of the trees is an inarched Red Number Eleven, sent out some

years ago by the Department of Agriculture, and is of great interest on account

of being, so far as known to me, the only inarched or grafted mango now bearing

in California. This tree demonstrates very clearly some of the diflFerenees between

a seedling and a grafted tree. It is a regular and prolific bearer, and the fruits

are all of a imifonn, normal development, a fact rare with the seedlings. If it

could have been jilanted fiirtlier inland there seems little doubt tnit that it would

lie producing first-elass mangos, as it is only flw lack of sufficient heat that prevents

the fruit from ripening perfectly. It is never .ifTected by frost, and one glance at

the d/irk gri'en, liealtliy state of its foliage is sufficient to satisfy tlie most skejitical

•IS to the possibility of growing the mango in California.

A five yt-ar old seedling near .Santa Ana has made a splendid growth and is

jirodueiiig regularly, altliough ratlier shyly. Not much can be said as yet as to

tlie adaptability of this locality to the mango, but it would seem that it too lacks

the necessary degree of bent during tlw siininur inontlis for tin- jiirfcct rijiening

of the fruit, of this variety nt least.
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At Montecito, near Santa Barbara, there are several trees some sixteen or

eighteen years old. These trees have never had a healthy look, and their growth

bas been stunted and their foliage yellow. From the appearance of other plants

in the same vicinity it would seem that this was due more to the soil than to the

climate. The trees bear regularly a fair crop of fruit, but it does not mature suffi-

ciently to be of any value.

:~tig|i4i.'sc. V

Figure 68. Seedling mango "No. S" grown at Sher

Prof. C. V. Piper, Agricultural Explorer of the U. S. Department of Agri-

culture, writes as follows regarding the conditions at the Government Botanical

Gardens, Saharanpur, India:

"Saharanpur is only a short distance from the Himalayan foothills, and the

mercury commonly goes down to about 20 degrees in the winter. It is on this

account that both tropical and temperate trees can be grown here successfully

It is quite strange to see cherries, plums, pears and even apples growing along-

side mangos, dates, guavas, etc. In a general way it is comparable to Chico so

far as temperature is concerned, possibly a little hotter in summer, and hardly

so cool in winter. Judging from this place, why won't mangos do well in Cali-

fornia?"
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It would seem that if there are varieties of the mango that will thrive in a

locality similar in climatic conditions to Chico, California, which is in the north-

ern part of the state and experiences much more severe winters than the orange

growing districts of Southern California, then we can reasonably expect to suc-

cessfully produce this fruit in the latter districts at least. It is interesting to

note that many of the mangos which have proved successful in Florida, and are

now under trial in California, were introduced to this country from the Saharan-

pur. Surely, with varieties which will thrive in a locality experiencing tempera-

tures of 20 degrees above zero every winter, and scarcely hotter in summer than

Chico, our chances of success are great

!

From this short survey of the behavior of the mango in diflferent localities

several conclusions are reached, which it is believed will hold good, although

sufficient experience has not yet been had to make them positive. First, the mango,

as far as can be judged with the varieties tried out here, is much better adapted

to the milder and so called "frostless" localities of the interior than to the sea-

coast for the reason that near the ocean there is a lack of sufficient heat during

the summer months to properly ripen the fruit. It seems reasonable to believe

that sheltered locations in the hot interior valleys, such as the San Joaquin,

Imperial and Coachella, as free from frost as possible, will produce first-class

mangos.

Second, the growth of tlie tree will be stunted here, and the tree will never

reach the proportions attained in tropical countries, although in time it may attain

considerable size, especially in the hottest locations.

Third, if given protection for the first few winters the tree will witlistand

considerable frost, and will be hard}' here in many localities at least.

Fourth, tlie dryness of our climate will not jirohibit the production of choice

mangos nor seriously interfere with growth in any w.iy, provided ample moisture

is supplied at the roots.

It is extremely improbable that the above conclusions will hold good in the

case of all varieties, and in fact it could not be expected that they would. The

question of variety will have much to do with the success of the mango here, but

statements made by many of the greatest authorities on this subject would main-

tain tlie contention that a climate such as found in certain parts of Southern Cali-

fornia is well adapted to the growth of this fruit.

While there arc certain limitations in regard to eliiiiati-, soil and rainfall, the

question of variety must be of great importance in varying these limitations. The

mango having become acclimatized in such widely distant localities and under such

varying climatic conditions, it is reasonable to believe that a variety which has

become adapted to one locality through years of acclimatization would not neces-

sarily be a success in another one of widely differing character.

It is agreed that a dry season of considerable duration is desirable for the

most successful culture of this fruit. On this point Collins [The Mango in Porto

Rico (Bur. Plant Industry Bui. No. '28) j). l.*)] states: "It may be considered as

proven that the mango will be prolific only in regions subject to a considerable

dry season. * • • * Jn ^Icxico and Guatemala the mango was found at its
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best only where severe dry seasons prevailed." It is argued that rains at the time

of flowering interfere with pollination, and that without some artificial means of

checking the growth, such as supplied by an extended dry season, the tree is not

encouraged to produce fruit." In regard to climatic requirements Macmillan

[Handbook of Tropical Gardening and Planting, p. ISi] states, "A hot and rather

dry climate and a rich, well drained soil suit it best."

Whether or not a high degree of humiditj' is at any time of the year necessary

is perhaps open to question, but it would appear from the statement of Woodrow
[The Mango: Its Culture and Varieties, p. 7] that it is not. He says: "The
mango requires an abundance of moisture either in the atmosphere or at the root."

Higgins [The Mango in Hawaii (Hawaii Ag. Exp. Station, Bui. 12) p. 8] says:

"The mango is better suited to an irrigated region than to one of natural rainfall,

because of the bad effects of rain at flowering time, and indeed throughout the life

of the tree where the mango blight is known ; and further, because it is a distinct

advantage to be able to apply water when it is most needed and withhold it when

it would do harm." And the behavior of the tree in Southern California and in

parts of iMexico with extremely dry summers would argue that the necessary

moisture can as well be supplied by irrigation as through the atmosphere.

The amount of frost that the tree will stand could scarcely help depending

in a large measure on the variety, tliose which have become acclimatized in cool

localities being naturally less susceptible to frost than those from strictly tropical

countries. On this point Woodrow [The Mango: Its Culture and Varieties, p. 7]

gives the experience in India as follows: "A few degrees of frost for a short time

destroys the leaves and young branches, and an occasional blizzard giving lOOF.

below freezing point for a short time may destroy branches as thick as the

forearm, but on these being pruned off the trees are little worse for the low tem-

perature." It seems, therefore, that the tree will withstand quite low temperatures

provided tlicy are of not too long duration. But a high temperature is necessary

during the fruiting season. On this point A. C. Hartless, superintendent of the

Government Botanical Gardens, Saharanpur, India, states: "As regards the

conditions under which the mango ripens its fruit, undoubtedly a high temperature

is necessary, and moreover a dry one is preferred. The fruits ripen liere from

May to July and thus have the hottest and dryest time of the year in which to

ripen. Generally tliere is during May a hot, dry wind that no doubt acts on the

acids of the fruit."

It is not necessary that the fruit be ripened on the tree, and the practice of

ripening it artificially is extensively used in India. Mr. Hartless says regarding

this: "It is a common practice Iiere to ripen tlie fruit artificially. This is done

to save the expense of watching and protecting from predatory animals and birds.

When the fruits attain the desired size they are taken off and packed in straw in

closed boxes where they will ripen. In this way the taste may differ slightly

from those ripened on the tree, but it is not uncommon for fruits on the same tree

to differ materially in taste." Mr. H. C. Prinsen Geerligs of Java, writing in

the International Sugar Journal, [From Tlie Agricultural News, Barbados, Vol.

VIII, No. 176, p. 21] says: "Mangos are usually picked when unripe. At that
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time they are hard, acid and flavourless, hut the after-ripening process renders

them tender and full flavoured in a few days."

Future Possibilities

A careful study of the behavior of the few bearing mango trees in Southern

California will leave little room for doubt as to the future possibilities of this

fruit here. Past experiments, while limited in extent, and confined chiefly to the

seacoast belt, have been amply adequate to demonstrate that the mango will be,

some day, a success in California.

But the varieties which have originated here, or been grown here thus far,

are scarcely worthy of consideration for future planting on an extensive scale. In

India, and other tropical countries, the mango has been grown for centuries and

has readied a high state of development, and the existing varieties are so far ahead

of anything that could be produced here by many years of breeding and selection

that it behooves us not to waste time and effort experimenting along such lines, but

to obtain at once for trial in different locations and under varying climatic condi-

tions inarched or budded trees of a great number of the best varieties. By making

such an experiment, we can determine without long delay what varieties or types

are adapted to this climate, and obtain for cultivation here varieties much choicer

than we could develop in many years.

This work has already been started by the Department of Agriculture. A
set of inarched trees, comprising about forty of the choicest varieties from India,

Ceylon, Philippines and other countries, has recently been sent to several locations

in Southern California for trial. The list includes Alphonse, Ameeri, Amini,

Bhadauria, Bhurdas, Bombay Yellow, Brindabani, Bulbulcliasm, Carabodiana,

Carabao, Chickna, Davey's Favourite, Divine, Ennuria, Faizan, Fernandez,

Itamaraca, Jamshedi, Julie, Kachmahua, Kistapal, Langra, Langra Hardoi,

Langra Large, Malda, Mailer, Mulgoba, MuUgoa, Paheri, Punia, Rajabury,

Salamar, Sharbati Black, Singajjur, Stalkrirt, Sufaida, .Surkha, Totap.iri, and

White Alphonse. Notes regarding tlicsi- will lie found in the aiiptiult-d list of

varieties.

By such experiments as this there is little doubt but that a number of choice

varieties will be found that are adapted to this climate, and wc will i)e enabled

to proceed at once to the production of the finest forms of tliis valuable fruit.

The mango being so liighly esteemed and extensively cultivated in tropical

countries there seems no doulit but tliat the industry will reach large jirojiortions

here wiicn choice varieties ari' foimd wliiili .in- susecptililc of rapid aceliniatization.

Propagation

It is a regrettable fact that \i\> to the ])rescnt time llii' mango has liicn projia-

gated in California exclusively by seed. The entire lack of budded or grafted

trees of desirable varieties from which to propagate and the inferiority of the local

seedlings have not tended to stimulate attempts at asexual propagation of this

fruit. A small nuinbfr of seedlings lias l)i<n grown by the luirscryniin during

the past few years, in ord. r to supply the d( niand wliieh li.'is < xislcd, hut it is to
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be hoped that in the future propagation in this way will be utilized only to supply

the necessary stocks u])on which to bud or graft superior varieties. As with nearly

all other tree fruits, the mango does not come true from seed, and trees grown

by this method are liable to prove inferior and disappointing in the majority of

cases. With all the choice varieties now at our command it will be much more

profitable to turn our attention at once to the asexual propagation of those found

to be adapted to this climate, than to tlu- development of new varieties through

the selection of seedlings.

Bv Seed : Propagation from srcd is most simple, and no difficulties are

encountered in growing tlu- mango in this way. It has been found advantageous

to remove the husk from tlie seed before planting, as this not only hastens germina-

tion, but does jiway with loss of seeds from insects or fungous growths which find

their way inside the husks. A high temperature favors prompt germination, and

for this reason seeds arc usually started in a greenhouse. They can be planted

singly in t-inch pots, a light, well drained soil being best suited to the develop-

ment of the young plant.

Inarching: The simplest method of asexual propagation, and the only one

practiced until very recently, is that known as inarching, or grafting by approach.

This is the method that has been in use in India for centuries, and by which the

choice varieties for which that country is famous have been perpetuated. Inarch-

ing provides a simple means for the perpetuation of good varieties, and while

somewhat tedious and not suited to the production of trees commercially, propa-

gation in this way may be much more successfully practiced by the inexperienced

than budding. The following description of the process from the Sugar Journal

and Tropical Cultivator will be of great assistance to those contemplating doing

this work:

"The best method of propagating good varieties of mangos is by means of

inarching, whicli is a very simple process. ' It is performed usually between a

large tree of superior variety growing in the ground and a seedling growing in a

pot,—small, chea]) flower pots about eight or nine inches deep and six inches

diameter do well for the purpose. The soil should be good potting soil, with a

fair proportion of manure. A single large mango stone should be planted in

each pot. The seedlings are ready for inarching, if well grown, in ten months or

so; if not well grown, they should be older. Two-year-old seedlings are very suc-

cessfully inarched. The stem of the seedlings should be in each fairly thick, with

the wood fairly developed,—near the root the stem will be somewhat thicker than

an ordinary workingman's smallest finger. Any number of seedlings in pots can

be inarched in one tree by erecting a stage (for their support) under the lower

branches. The stem of the branch to be inarched should be about the same thick-

ness as the seedling, and like the seedling, should be fairly developed wood. The

juncture where the inarching is performed should be about six or eight inches

from the root of the seedling and about a foot or so from the growing point of the

branch, unless the branch is making new vigorous growth, in which case the dis-

tance will be more. A straight, well-shaped branch should be selected, so that

the future grafted tree will be well projiortioned. A slice of wood and bark
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should be cut from the seedlings and from the branch, so that the inner bark of

both can be made to touch accurately ; the two wounded surfaces are bound securely

with tape or bast fiber, and grafting clay applied to keep out air. The juncture

of branch and seedling should extend for a length of about 3 inches, but at no

point should the wound in either be deep ; the slices should in fact be of almost

uniform thickness throughout and not thick. Tenacious clay should not be used

to cover the inarch, it soon cracks and admits air. One part of fresh cattle dung,

mixed with two parts good soil, kneaded together with a little water, serves the

purpose excellentl_v. Inarching can be done in India at any season, but it is most

successful when the trees are in active growth. It takes some time (several

months) before the inarched juncture is perfectly joined by the new wood and

bark cells. Meantime the seedlings in the pots must be carefully and regularly

watered. When the juncture is complete the leading shoot of the seedling should

be removed immediately above the inarch juncture and some days afterwards

the branch of the tree may be severed immediately below the juncture.

"Trees for inarching should be in a sheltered situation, because if swayed

much by the wind the pots or the platform are disturbed from their position.

"In planting out young grafts tlie pots should be broken if the young plant

can not be removed without disturbing the earth on the roots. If the earth on

the roots is much disturbed the plant will almost certainly die. They should be

planted with plenty of manure in pits three feet deep and wide."— [From "The

Mango in Porto Rico," by G. \. Collins, (Bulletin \o. '28, Bureau of Plant

Industry), p. 15]

Patch Budding: It would be almost impossible to propagate mango trees

in sufficient quantities for large commercial plantings by the method of inarching

as described above. With the recent development of interest in the extension of

the mango industry, several methods of budding, which permit of the propagation

of trees in commercial quantities, have been develo])ed. And while these doubtless

require considerable more skill and experience on the part of the o])erator than

inarching, when the i)roduction of trees in quantity is desired, one of them will

have to be resorted to. Tlie first method of budding successfully practiced was

that of patch budding, Mr. G. W. Oliver of the Department of Agriculture being

the first one to succeed with it in this country. The method as practiced by him

is described as follows: ["Tlie Propagation of the Mango," by G. W. Oliver, in

the Florists Exchange, New York, April 19, 1,002, !>. iGl.]

"The method I wish to call attention to must be jxTfonntd under certain

conditions, the first and foremost of which is that the stock must be in active

growtli. 'i'lic best time is when the new leaves are not far enough developed to

show tJK' l)rlght green color. The bark is then most easily removed. Clioose the

thick part of tlie stenj only a few inches above the surface of the gromid ; cut

out a rectangular piece of bark about one and one-half inches in length, and from

the variety to be pro|)agated cut a similar piece with a bud in the center, not,

however, from new wood, but from that which is at least two years old and which

has lost its green color and assimud the gr.iyish bniwii lint. I'll the section

of bark, with hud attaciied, into the space fnriiied by Ihi n ninval of llic liark from
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the stock. If this piece of bark removed from the stock has a bud in the central

part, the wood exposed to view will fit better with the section of bark to be applied.

\Vhcii the section has been jxit in j)lacr, with a small brush apply a light coating

of liquid grafting wax in whicli there is a large quantity of resin, to the cut parts,

and immediately tie firmly witii tliick pieces of raffia ; then an 8-ineh wide strip of

strong wrapping paper wound round and round the stem a few inches above the

bud, and tied above with a cord, completes the operation for the time being.

"If good material is selected and the operation carefully carried out at the

proper time, there is no reason why a high percentage of successful unions should

not be secured."

Shield Budding: In li)l() the Hawaii Agricultural Experiment Station

issued a bulletin [Siiield Budding tiie Mango (Bui. No. 20, Hawaii

Ag. Ex. Station), Honolulu, 1910] by Mr. J. E. Higgins, describing a

method of shield budding successfully practiced by him. Shield budding has

several advantages over patch budding, the chief being that the buds can be set

mucli more rapidly, and do not require skilled labor for the wrapping. If it can

be successfully practiced here,- it should be by far the most desirable method for

nursery propagation. Mr. Higgins describes the process as follows:

"Budding by this method has been successfully performed on stocks from an

inch to three inches in diameter. What the limitations are, on either side of these

dimensions, is not known at present. Wood of this size, in seedling trees, may

be from two to five years old. It is essential that the stocks be in a thrifty condi-

tion, and still more important that they should be in 'flush'. If not in this

condition, the hark will not readily separate from tlie stock. It has been found

that the best time is when the terminal buds are just opening. Unless the trees

are watched carefully they will pass this stage before the flush is observed. When

tlie young, brown leaves have appeared it is often too late to bud, and the operation

must be postponed until the next flush.

"The budwood which has been most successfully used is that which has lost

most of its leaves and is turning brown or gray in color. Such wood is usually

about an inch in diameter. It is not necessary in this method of budding that the

budwood shall be in a flushing condition, although it may be an advantage to have

it so. It should, however, be healthy wood of normal growth.

"The incision should be made in the stock about six inches in length. At the

lower end of this make an incision at right-angles to it, with the knife edge pointing

upwards at an angle of about forty-five degrees with the stock, thus making a

curved incision. Insert the sharpened end of the handle of the budding knife

beneatli the bark at the junction of these incisions, and push it gently upward,

raising the bark so as to make a place for the bud. It is not necessary to push

the handle far, but by gently prying, the bark may be separated from the stock,

if the latter is in proper condition, without injuring the delicate cells against

wliicli tlie bud shield is to be placed.

"The bud is now to be removed from tlie budwood. With a rather heavier

knife than is generally used for budding, in the riglit hand, and the budwood held

firmly in the left, iiliee the iilade .igainst the budwood with a very slight inclina-
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tion. and cut so as to makt- as flat a surface as possible under the bud shield. This

bud shield should be about three to three and one-half inches long, with the bud in

the center. The small portion of wood, which will thus be taken ofl with the bud

shield, may be removed if it slips readily. If not, it should be left in place. The

lower end of the shield is taken between the thumb and finger and gently inserted

in the incision prepared for it, pushing it up until it is held firmly in place by the

surrounding bark.

"The stock must then be tied with raffia or some other soft, but strong, tying

material so as to prevent drying out. The cut surfaces below the actual bud are

usually covered with grafting wax, and the whole is then wrapped with a waxed

cotton bandage, beginning at the lower part and winding spirally to the top.

exposing only the actual bud. This method protects the bud and the wound from

the access of water. The bud is shaded by a short piece of bandage hung over it

and held in place by being laid under one of the upper strands of the spirally

wound bandage.

"In about three or four weeks, if the bud remains green, the stock should be

lopped at a point about seven inches above the bud. Care should be taken in

thus cutting the stock partly off to avoid splitting downward. It should be made

to split upward into that portion of the stock which iS to be destroyed. This

lopping will serve to force the bud into growth. Many other buds, on the sides of

the stock, will start into growth before the new bud. These must all be cut off. It

has not been found necessary to remove the tying and wrapping material until

the bud has made two flushes, and often it is not necessary at all, since the raffia

usually decays beneath the waxed cloth and tiie latter naturally expands with the

growth of the stock. When tlie bud has started into growth the to]) of tlie tree

may be cut off and destroyed. The stump remaining above the bud may be cut

off with a sloi)ing cut close to the l.iul. after the latter has made tlircc or four

flushes."

Influence of Stock on Scion

Very few experiments have .-is yet been iiiadc to deterniiiie tile iiiflueiiec of

the stock on the scion, and it is to be hoped th.it this im|)ortant subject will be

more thoroughly investigated in the near future. The following statement, by

Prof. Rolfs, demonstrates that the field is an interesting and im]»ortant one:

"At the present time we know very little as to the influence of the stock on

the .scion in the various groups of mangos. In this connection I may say that I

have two trees of the Totafari, one tree budded on the scion of .in uiilsiiowii v.iriety.

j)robnbIy belonging to the Eleanor group. 'I'liis sin.ill tret- lieii.ii\ to fruit liifore

it liad been set out tlirec years, and h.is \uru .1 const'inl friiitir iiid In .n y be.irer

ever since. At exactly the same tiiin lli.il lliis Irn- (Kolfs. I>. II.. "rhi- M.itigo

in Florida' (F'nx'. Am. Pomologieal .Soeiily. l.')ll| w.is set out. .1 spring was

taken from that tree and inarched on a large number eliAcn tree. This inarch

has grown most remarkably /ind li;is madi' a good sized tree, but up to the present

ti.n.- has shown n.. tendency I.. prodiM-r l.Ioo,,.. On, would natnr.Mlly hav,- ex-

p.-el.d that uh.„ this scion »;,s in.>nl,.,l on Ihr fniiling tr.-e. Ih.- seion would
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begin to fruit in a very short time. Likewise, I have another case in which a

Cambodiana scion has been inarclied on to a number eleven mango, and on another

limb of the same tree a Pakiri has been inarched. The Cambodiana and Pakiri

are of about equal growth. Tliey compose now the entire top of a large mango

tree. The Cambodiana lias been a regular and constant fruiter, while tiie Pakiri

lias shown no tendency to bloom, although some Pakiri trees on what is probably

Eleanor stock are blooming and fruiting abundantly. From the isolated instances,

it would appear the number eleven proves to be an excellent stock for Cambodiana,

but .proves to be a poor stock for Pakiri and Totafari groups."

These results seem to indicate beyond the possibility of a doubt that the

question of stock is of the utmost importance. It will be both profitable and neces-

sarj-, therefore, when a choice variety is found adapted to Southern California,

to experiment extensively and determine what stock is best suited to it. But the

subject will require thorough investigation and experimentation before it is clearly

understood.

Varieties

\\'hile the following varieties do not by any means include all the mangos
so far fruited in California, they may be considered as all which are worthy of

notice or liable to be propagated, and hence the only varieties now grown here that

it will be necessary to distinguish by name. With one exception, they have origin-

ated locally as seedlings. The exception is the variety Red Number Eleven,

which, as described, is produced by an inarched tree sent out by the Department

of Agriculture. The presence of this one inarched tree is of the greatest interest,

and it has demonstrated a number of things which could not be determined by

seedlings. Being of a variety whose habits are well known, its behavior can be

taken as an accurate indicator of what the mango will do in Southern California,

under such conditions as this tree has been grown. It has produced abundantly

and regularly, and the fruit has been fully as large as that produced by the same

varietj' in Florida or the West Indies. In addition the fruits are uniformly well

developed, which is not the case with the fruits produced by any of the local

seedlings. While the growth of the tree has been much slower than it would have

been in a hotter country, it is in a healthy and vigorous condition, and is rarely

affected by frost, although it has not been subjected to our average winter tem-

peratures, perhaps, on account of being grown in a very mild locality. The locality

in which it was grown being near the seacoast, it also lacks the intense summer

heat found further inland, and this fact is accountable for the failure of the fruit

to ripen perfectly, or even to as great a degree as at Sierra Madre. The cool

nights and mild days have the effect of greatly retarding the development of the

fruit, so that it reaches maturity just as the winter season is coming on and is

unable to ripen for lack of heat. When picked and laid awaj' for awhile, the

fruits become soft and eatable but cannot be said to be up to the standard in this

respect, by any means.

Most of the seedlings differ from this inarched tree in setting an enormous

crop of fruit each year and then hriiigiii^r ,inly a few to maturity, probably the
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earliest blossoms. The great difficulty experienced in many Immid tropical coun-

tries, namely, the failure of the mango to set fruits, certainly will not be experi-

enced here. But the cool winters check the growth of the tree, and it flowers

mucli later than it normally would, and this results, of course, in making the fruits

very late to mature. So that witli the seedlings, as with Red Number Eleven, the

fruits must be picked and laid away for a few days before softening up sufficiently

to become eatable. Those fruits which have been grown farthest inland, and

subjected to tlie greatest heat during the summer, always mature before those

grown near the seacoast. and usually are in fact the only ones wliich mature at all.

Figure 69. The Fales mango. This tree should have been headed lower.

Fales

(Figures f)!). 70, 71,7-2)

This variety originated nt Sicrr.i M.i.ln . ,„i lli, iin.p.rly f.inii, rly own.d by

W. L. Foles, by whom tlic tree was pl.inlid aiLd lor wlioiii it has been named. It
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Figure 70. A plate of well developed specimens of the Fales mango.

Figure 71. Longitudinal section of the Fales mango grown at Sierra Madre, California.
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is probably the best of the local seedlings. This mango would seem to be one of

the "Manila" type grown in Mexico, and it is probable that the seed was brought

from some point in that republic, and was of that type. The tree has been sub-

jected to the hardest possible usage, and under these conditions its behavior is

trul_v remarkable. It is grown in a partially decomposed granite soil at the foot

of the Sierra Madre mountains, and for a number of years has received practically

no care whatever. And yet it bears regularly good crops of fruit,—fruit which

will compare well in size with those of the Manila type produced in Mexico. If

picked in December and laid away for a few days it ripens into a mango of very

fair flavor and (juality.

Description : (ieneral form long and slender, somewhat compressed, and

terminating in a prominent curved beak; size large; weight ten ounces; dimensions,

length five and one-half inches, width two and three-quarters inches, thickness two

Figure 72. The Fales mango.

inches; base somewliat tapering, slightly extended where stem joins the fruit; apex

very prominently curved and beaked, stigmatic point rather prominent and one-

quarter inch above tip of beak; stem ratlier stout; fruits borne in clusters of two

to six; surface somewhat undulating; bloom none; color greenish yellow, brightest

at base and gradually shading downward to yellowish green at apex ; dots

numerous, small, rounded, some of them subcutnneous, cl.irk l)r()\vii, tiic subcu-

taneous ones light ycllowisti; skin medium thick, tough; fli sli (inn, orange yellow,

juicy; fibre not very abundant, fine; seed very long, narrow, incdiuni thick; flavor

sweet, aromatic, very pleasant; quality fair to good; in.ituris in l)(<( iiibir at

Sii'rrn M/idrc, lint does not ri))<n perfectly on the tree.

Trri- is upright, close li..i(l.(i. .iiid a fairly prolific be.ircr. lien- dc seribed

fur the first time.
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Sierra Madre

(Figures 73, 74)

This also originated at Sierra Madre, and was planted by Mr. Fales at the

same time as the variety first described. It is inferior to the Fales, and is mainly

noticeable for its habit of producing small sterile fruits, as mentioned below.

Description: General form reniform. long, somewhat compressed, very

prominently beaked; size large; weight nine ounces; dimensions, length five

inches, width two and one-half inches, thickness two inches; base tapering toward

stem, slighth' extended where stem joins fruit; apex very prominently curved

and beaked, stigmatic point a mere dot; stem medium stout; surface somewhat

undulating; color yellowisli green, exposed side blushed with brownish orange;

dots nuniiTous. small, rounded, some of them subcutaneous, dark brown, the sub-

Figure 73. Normal type of the Si( a Madr.
ifornia.

igo, grown at Sii

cutaneous ones ligiit yellowish green; skin medium thick, tough; flesh light yellow,

rather dry; fibre rather abundant; seed very large, oblong, rather thick; flavor

subacid, strong; qualitj' fair; matures in December at Sierra Madre, California,

but does not ripen on the tree.

Tree upright, open headed, fairly prolific bearer. A peculiar thing about

this variety is the fact that it produces a large number of small, sterile fruits,

which ripen and fall to the ground in October. These sterile fruits are quite

distinct in form from the normal type, are about two ounces in weight, and more

highly colored than the normal fruits, being a dull orange yellow, overlaid with

scarlet and bright orange around the base of the fruit. The seed is represented

by a thin, empty luisk. The flesh is light orange in color, contains considerable
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coarse fiber, and is of a most delicious, sweet, spicy flavor. These sterile fruits

are the only mangos known to me which mature in California during the warm
season, and consequently have an opportunity to ripen perfectly under favorable

conditions. Thej' are really a choice little fruit, and far superior in flavor to any

of the normal varieties which mature during the winter and do not ripen perfectly.

This is tlie first description of this variety.

Figure 74. The Sierra Madre mango. Small sterile form.

Santa Ana

(Figure 7.^)

Originated near the city of Santa Ana, on the i)ro])erty now owned by Mr.

Chas. Eells. It is a common type of mango and a fruit of fair quality, its chief

drawback being that it is (so far, at least,) a shy bearer.

Description : General form reniform, rather broad, thick. Icriiiiiiatiiig in a

curved beak at apex; size medium; weight seven ounces; dimensions, lengtii four

and one-half inches, width two and one-half inches, thickness two inches; base

very slightly tapering, more or less j)laitcd ; cavity none; apex extended into a

prominent curved beak, .stigmatic point depressed, one-quarter inch above tip

of beak; stem medium stout, swollen where it joins the fruit; surface slightly

undulating; bloom none; color yellowish green, blushed with niaroon on exposed

.side; dots numerous, medium large, rounded, sometimes subcutaneous, russet, the

subcutaneous ones yellowish green, lighter tli.'in skin; skin r.ather tliiek, tougl:

flesh light yellow, sometimes tinged with grccnisli; fibre f/iirly alimid-iiil. hut Iitk

seed rather long, narrow, thick, reniform, sui.ill in in-oporl imi In si/.r of fruit

flavor rather acid, f|uality fair; iMatiires in I ), c. iiil,>r .it .S.-mla .\?i:.. ImiI .iocs n.

ripen perfeetiv nil the tree.
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hearer, producing only aboutTree is of vigorous growth, h

one dozen fruits this season.

Tliis is the first description of

>t!i<

ietv.

Figure 75. The Santa Ana mango, grown at Santa Ana, Cahfornia.

Red Number Eleven

(Figures 76, 77, 78, 79)

A red cheeked form of the well known Number Eleven, one of the most

popular mangos in the West Indies. The fruit as here described is produced on the

property of Ed. Harman, at Sherman, by an inarched tree sent out some years

ago by the Dejiartment of Agriculture.

Figure 76. The Red Number Eleven mango as now grown at Sherman, California.
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Figure 77. The Red Number Eleven mango as now grown at Sherman. California.

Figure 78. Clusters of fruit on inarched Red Number Eleven mango at Sherman,
California.
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Description : General form oblong, oblique, somewhat compressed ; size small

;

weight four ounces; dimensions, length three and one-quarter inches, width two

and one-quarter inches ; thickness two inches ; cavity very shallow, sometimes

none, slightly plaited ; apex rounded, not beaked, stigmatic point slightly depressed

and one-lialf inch above longitudinal apex of fruit ; stem rather slender ; fruits

borne in clusters of two to eight; surface slightly undulating; bloom none; color

green, overlaid with magenta on exposed side; dots numerous, medium sized,

irregular, russet ; skin rather thin, tough ; flesh deep yellow to orange yellow

;

rather dry; fibre slight; seed oblong, thick, very large in proportion to size of

fruit; flavor subacid, spicy; qualitv fair to good; matures December-January at

Sherman, California, but does not ripen perfectly on the tree.

Tree is rather spreading in habit, close-headed, of vigorous growth, and a

prolific bearer.K ,:^
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CLASSIFICATION
Almost no attempt has ever been made to classify the immense number of

mango varieties^ either by <i natural or artificial sj-stem. The one obstacle which

has probably prevented this more than anything else is the extremely wide dis-

tribution of the fruit, making it an impossibility to gather all the varieties together

in one place for study and comparison. There seems to be ample basis for a

classification by natural characteristics, and if this could be done it would bring

out vividly the relationship between many of the varieties, and establish the

synonymy of many which are now considered as distinct, or known mider different

names in different countries. Few fruits are as widely grown as the mango, or

exhibit as many variations, and this will make the task of gathering togetiier and

classifying the multitude of forms from all parts of the world a difficult one.

Prof. Rolfs has classified the mangos now grown in Florida into a number

of distinct groups, based not only on a similarity of natural characteristics of cer-

tain fruits, but also on a similarity in growth and foliage of the trees. It is

stated that persons naturally inclined to horticultural work will come to recognize

these groups instinctively.

This grouping is as follows

:

NO. 11 GROUP. Composed of a miscellaneous lot of seedlings distributed

most largely along the east coast from the lower end of India River southward.

The group, as far as Florida is concerned, originated in a shipment of about 1200

seeds of No. 11 sent [Rolfs, P. H., "The Mango in Florida" (Proc. Am. Pomo-

logical Society, iyil)J from Jamaica. The fruit weighs from three to twelve

ounces, varies in color from crimson red to light orange, is quite fibrous, in gen-

eral shape what has been called a modified kidney shape to almost round, and is

the first group to ripen. The group contains two varieties, No. 11, which in-

cludes an assemblage of seedling trees, which seem to come more or less true from

seed, and Roberts, a descendant from No. 1 I whicli lias been propag.ntrd by bud-

ding to some extent.

TURPENTINE OROUP. A miscellaneous lot of fruits, s,-,- ig to iiave

come to F'lorida from various parts of the Antillian region. It is of so inferior

grade that varieties have not been propagated.

CA.MBODIANA GROUP. Considered by some botanists to be a distinct

S|)eeies from tlie other groups of India, and known under the name of Mangifera

Cambodlana. It seems to be most eoininoii in the Malayan Peninsula and the

Philippine Islands. In .some inst.mci s lli, s.id fails to develop and yet ))roduees

a good fruit, that is, the group semis to piixhice strains which are tending to

become seedless. The characteristics of the firdiip .in' .-i fruit of six to <iglit

ounces in weight, deeji lemon yellow color, wcik (ili< r, nnuli i long.itcd form, .iiid

prominent stigmatic area. The varieties at |>r<s(nt rceogril/.ed are: Manila, ;in

assemblage of seedlings tliat is to eastern Mexico wliat .\o. 1 1 is to the east coast

of Florida; Philippine, an assemblage of seedlings grown in Cuba; Cambodian;i,

grown from se.-ds imported by I'. .<:. I). p.irtiMrnl of Agri.iillurc : .iiul Ceeil. a very

handsome variety originated .it Miami, I'lorid.i.
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PINEAPPLE GROUP. Composed largely of seedlings grown in Mexico,

some of which have found their way into Florida. It is small in size, light orange

or lemon yellow, streaked witli red, fiber strong as in No. 11 group, shape dis-

tinct, shoulder not prominent, stigmatic area prominent. The varieties are: Pinna,

seeds imported from Mexico; Totafari, received as inarched tree from India.

BOMBAY GROUP. This group has no distinct line of demarcation be-

tween it and the Eleanor group, which follows. Some of the varieties have come

to Florida as seed from the Antilles, others have come from India as inarched

trees. As a rule the fruit runs large; the ground color is dark lemon or briglit

orange in most cases, in some ripening witli a distinct greenish color, or containing

a considerable amount of red ; fiber is rather weak ; shape approximates as nearly

spherical as any group of mangos ; stigmatic area occurs well up on the fruit,

where it is either prominent or slightly depressed. Varieties are: Bombay, a

miscellaneous lot of seedlings from the Antilles; Indian, a variety of the Bombay

group ; Mulgoba, introduced by United States Department of Agriculture from

India in the late eighties, in form of an inarched tree; Alphonse, derived from

India; Bennet, derived from India.

ELEANOR GROUP. A miscellaneous lot of seedlings. Distinct from the

Bombay group in color, and in coarseness of fiber. Varieties are: Eleanor, a

rather handsome fruit; Apple, quite similar to Eleanor, but of apple-like flavor;

Apricot smaller than two preceding, and of apricot-like flavor.

SOONDERSHA GROUP. Comprising a single variety, the only one of

the group yet grown in Florida. Derived from India. The largest of tlie mangos

that have been grown in Florida, color somewhat like Cambodiana group, lemon

yellow with small dark colorations, fiber weak, season very late. The Soondersha

is the only one of the group so far fruited in Florida.

An Annotated List of Better-Known Mangos

Of the almost innumerable varieties of the mango, which have originated in

all parts of the tropical world, extremely few have ever been completely described

or figured in any publication. Several of the most famous Indian mangos have

received considerable attention, but the great majority of varieties are scarcely

known even by name outside of the locality in which they have originated. The

following list is of necessity very fragmentary, and incomplete, and only contains

varieties which have received the attention of horticulturists. One authority

records having collected five hundred distinct sorts in India, but no description

has ever been published of the majority of these, and there remain vast numbers

whose existence has never been recorded.

This list has been compiled in the main from the following sources, but

extracts have also been made from a number of articles which have appeared in

periodical publications, and I am personally indebted to Mr. E. N. Reasoner of

Oneco, Florida, for notes regarding many of the Indian varieties as fruited in that

state.
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Woodrow, The Mango: Its Culture and Varieties, Paisley, IQO-i.

Collins, The Mango in Porto Rico (Bureau of Plant Industr}', Bulletin No.

28) Washington, 1903.

Higgins, The Mango in Hawaii. (Hawaii Agricultural Experiment Station

Bulletin No. 1%) Washington, 1906.

Macmillan. A Handbook of Tropical Gardening and Planting, Colombo. 1910.

Jumellc, Les Cultures Coloniales, Paris, IQOI.

Hartless, A Tabular List of Mangos grown at the Government Botanical

Gardens, Saharanpur, U. P., India.

Yearbooks of the United States Department of Agriculture for 1901. 1907,

1908 and 1910.

Catalog of Government Botanical Gardens, Saharanpur, India, 1907.

Catalog of Tropical Fruit Trees, William Bros., Heneratgoda, Ceylon, 1907-

Catalog of Royal Palm Nurseries, Oneco, Florida, for 1911-12.

Inventories of Bureau of Plant Industry, U. S. Department of Agriculture.

And otiier publications.

Ada. .\ good sized, well flavored fruit.—William Bros., Ceylon.

Afon-za, India. Weight eighteen ounces; size four and five-eighths by tliree and seven-

eighths inches; skin greenish yellow with dark specks; pulp very pale yellow, very

sweet, slightly wooly; left shoulder high; beak slight.—Woodrow.

Alphosse, India. Introduced under .S. P. I. No. 8440. (Synonyms Alphonso, S. P. I. No.

9517, Alphonso, Alfonso, Alfooa, and JJafii, S. P. I. No. 8733). Now under trial in

Florida. Sent to California for trial, in 1911, by Bureau of Plant Industry.

Weight twelve ounces; size four by three and one-quarter inches; skin greenish

yellow, with reddish orange shoulder; pulp fine, dark cream colored, of the finest

piquant and dchcate flavor; beak none; left .shoulder very slight. The keeping qualities

of this mango are excellent, and it is generally admitted tlie best of all mangos. The

name is applied to many distinct sorts of greatly varied merits, in the markets.

—

Woodrow.

A well known Bombay kind, tender in the United Provinces—Saharanpur.

This is the best Bombay mango, and is remarkable for its good shipping qualities.

It can be picked wliile still green, laid or shipped in straw with plenty of air, and kept

for six weeks. Even after ripe, fruits can be kept for a week or more. A much

better shipper than Mulgoba, and more productive.—Fairchild.

Prolific bearer; medium size; quality good; color red and yellow; stone medium

size; ripens mid .season; good keeper; very fair flavor; trre teiuli-r. Hartless,

Saharanpur.

Ameekoola. Listed, but not descriln-d, by Willi.Mii Bins., C'l'vloii.

Amini, India. Introduced under .S, V. I. No. 7l(il, Kruiled in I-lnridn. .Sent to California

for trial, in 1911, by Bureau of Plant Industry.

General form long, about five and one-half inelies. Skin incilhiMi lliiik, vcUdw and

red. Flesh meaty, tender, juicy, sweet.— Reasoner, Florida.

Amini has produced fruit as free from adhesion as Fernandez, and of excellent

flavor. The shape is more nearly what is desired in a market fruit, i. e., it approaches

more nearly to tlic spherical than most others. It is a very thick and short variety,

with no noticeable point at blossom end.—Beach, Florida.

Amibi or Amircoi.a. India. (Syn. Ameeri. S. P. I. No. 8731). Now iind.r trial in Florida.

Sent to California for trial, in 1911, by Bureau of Plant Industry.

Weight ten ounces; size five and one-half by two and seven-eighths inches; crimson

yellow on skin shading downward to green. Described as a very high class fruit by

Mr. Mahaluxmivalla of Bombay.—Woodrow.
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Annubhua. Listed, but not described, by William Bros., Ceylon.

Apple, Florida. Quite similar to the Eleanor. At its lii-st has a tU-c-idod apple flavor.

—

Rolfs.

.\PHicoT, Florida. Running somewhat smaller than either the Eleanor or ttie .Vpijlc. At

its best has a decided flavor like the apricot.— Rolf.s.

.\rbuthsot, India. Introduced under S. P. I. Xo. 9504. Fruited in Florida.

A medium sized fruit, near the Bombay variety.—Saharanpur.

Prolific bearer; medium size; quality medium; color orange and green; stone medium
size; mid season; good keeper; flesh firm; tree tender; slow grower.—Hartless,

Saharanpur.

The fruits are rather long, weighing from eight to twelve ounces each, of excellent

flavor and very little fiber.—Reasoner, Florida.

.\ristide, Mauritius. Introduced under S. P. I. N'o. 37926. The Ix-st of our mangos.

—

Regnard.

AcGUSTE, Mauritius. Introduced under S. P. I. No. :2T853.

Ai'MiNi. Listed, but not described, by William Bros., Ceylon.

Bada Mawa, India. Weight six ounces; size three and five-eighths by two and three-quarters

inches; skin green, speckled pale green, and shaded yellow; pulp sweet and luscious,

without piquancy.—Woodrow.

Badami, India. Introduced under S. P. I. No. T103.

Badshaha, India. Weight fourteen ounces; size four and three-quarters by three and

three-eighths inches; skin pale yellow, of agreeable flavor but woolly; beak small;

shoulders yellow.—Woodrow.

Hahadura, India. A small fruit of fine flavor, ripens in August and September.

—

Saharanpur.

BAissAC,Mauritius. Introduced under S. P. I. No. 2792'.

Ban- CHORE of Alandi-Keir, Poona. India. Weight four and three-quarters ounces; size

three by two and one-half inches; skin deep crimson on exposed side, dark cream on

shaded side; pulp very fine, creamy, delightfully piquant; beak none; shoulders level.

—Woodrow.

Banchohe of Dhairey, Poona. India. Weight seven ounces; size three and one-third by

two and three-quarters inches; skin green, speckled pale green and shaded yellow; pulp

very sweet, and luscious, without piquancy.—Woodrow.

Bakilv, India. A twisted variety, highly popular.—Woodrow.

Bara.masi, India. (Synonymous with Bnnnneshe and Baransi). Fruits during several

months of the year.—Saharanpur.

Baeaxsi, India. Prolific bearer; fruit small; quality fair; color yellow and green; stone

large; ripens late; keeps well; fruits twice a year, latest to fruit; rather fibrous;

medium hardy; slow grower.—Hartless, Saharanpur.

Baromeshe. Or all the year round.—William Bros., Ceylon.

Batasi, India. A very small fruit of delicious flavor and very rare, with fine fibre. Beak

none, left shoulder slightly higher.—Woodrow.

Bath, India. Introduced under S. P. I. No. 7038.

Belkash. Listed, but not described, by William Bros., Ceylon.

Bennett. Syn. Douglas Bennett Alphonse, which see.

Beresa. Listed, but not described, by William Bros., Ceylon.

Bhadaya. .\ late fruiting variety, ripens August to October, and one of the best as to

flavor.—William Bros., Ceylon.
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Bhadachea or Bhadubea, India. Now under trial in Florida. Sent to California for

trial, in 1911, by Bureau of Plant Industry.

Sparse bearer; size large; quality fair; color yellow and green; stone large; ripens

late; poor keeper; texture fibrous; poor flavor; tree hardy; medium free grower.

—

Hartless, Saharanpur.

Bhao Kax. Listed, but not described, by William Bros., Ceylon.

BiiopALY, India. Weiglit fourteen ounces; size four by three and one-eiglitli inches; skin

yellowish green; pulp deep yellow without fibre; flavor pleasing; beak none; shoulders

level.—Woodrow.

Bhujjga, India. Weight eight ounces; size tliree and one-third by two and seven-eigliths

inches; skin yellow; pulp yellow, shaded dark yellow in center. Infested with mango

weevil. Beak very slight; shoulders level.—Woodrow.

Bhurdas, India. Introduced under S. P. I. No. 9ol5. Now under trial in Florida. Sent

to California for trial, in 1911, by Bureau of Plant Industry.

Sparse bearer; medium size; quality medium; color yellow and green; stone large;

ripens mid-season; good keeper; pineapple flavored; medium liardy and free grower.

—

Hartless, Saharanpur.

Bishop, India. Weight eighteen ounces; size five and threc-eigliths by four and one-half

inches; skin yellowish with very small bright light yellow specks; pulp deep brownish

towards stone, shading off to pale at the outside; sliglitly wooly, sweet and rich,

without piquancy; beak scarcely perceptible; left shoulder slightly high.—Woodrow.

BissASETH MuKHO. Listed, but not described, by William Bros., Ceylon.

Bi.ACK (or Oreen Gage). A delicious mango from Jamaica, where it is considered their

best sort. Small to medium size; regular oblong; green, with numerous black spots

on the skin; pulp with exceedingly fine fiber hardly noticed, of a yellow color, and spicy,

sweet flavor.— Reasoner, Florida.

Boi.0, India. Weight thirteen ounces; size four by three and one-half inches; skin yellow;

pulp pale yellow, with a few strong, dark fibers near skin; beak and shoulders none.

—

Woodrow.

Bombay Bhcto or BiitTA Bo.mbav. Listed, but not described, by Wilbam Bros., Ceylon.

Bo.MBAY CAi-Cfi-rA Gahuen, India. Prolific bearer; large size; second ([uality; color green

and yellow; stone small; tree hardy; ripens midseason; kcc]>s well; medium free

grower; good flavor.—Hartless, Saharanpur.

Bo.MiiAV Green, India. Introduced under S. P. 1. No. 9.507. Now under trial in Florida.

One of the best kinds for general planting, prolific bearer.—Saharanpur.

Prolific bearer; medium size; quality good; color green; stone medium size; hardy;

ripens early; keeps well; medium free grower; soft fleshed.—Hartless, Saharanpur.

Bombay Jait. Listed, l>ut not described, liy William Bros., Ceylon.

Bo.MBAY SiNOA. Listed, but not described, by William Bros., Ceylon.

Bombay Surat. Listed, but not described, by William Bros., Ceylon.

Bombay White. Listed, but not described, by William Bros., Ceylon.

Bo.MHAY Yemxiw, India. Introduced under S. P. I. No. O.^OS. Now under trial in l^'lorida.

.Sent to California for trial, in 1911, by Bureau of Plant Industry.

One of the best for general planting. A prolific bearer.—Saliaraii|>ur.

The best mango here. Fruit of medium size and yellowish whi'ii ripe. Ciollan,

Saharanpur.

Prolific bearer; medium size; first quality; yellow and red in color; sfom- inidium

size; hardy; ripens mid season; keeps well; free grower; flesh (irni; superior bi liornliay

Green.—Hartless, Saharanpur.
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BoRsiiA, India. Introduced under S. P. I. No. 8442.

Weight ten ounces; size four and one-eifthtli liy two .ind fivf-ei^'hths inches; skin

bright green, with minute yellow spots and bright criinson on exposed side; beak very

slight; left shoulder very high.—Woodrow.
Fruit weighs on an average ten ounces, ripens by first of July. Flesh is as dry as

that of Mulgoba or Alphonse and can be cut like cheese. It is three to four weeks
later in ripening than Alphonse and considered almost its equal in quality. One large

tree of this variety is said to have often yielded over $150.00 worth of fruit in a

single crop. • • This variety is distinguished from Mulgoba by its young shoots,

which are distinctly reddish in color.—Fairchild.

Bottle, India. Introduced under S. P. I. No. 8430.

A good market sort of Bombay. Green in color, ripening to reddish yellow. Flesh

is yellowish in color and not stringy. The fruit is very long and slender, hence the

name "bottle." The stone is small. The fruit ripens, as do most of the Bombay
mangos, from April to May.—Fairchild.

Brinuabant, India. Introduced under S. P. I. No. i)jO(). Now under trial in Floiid.i.

Sent to California for trial, in 1911, by Bureau of Plant Industry.

Medium sized, green colored fruit. Quality only fair. GoUan, Saharanpur.

Sparse bearer; size small; quality only fair; color green and yellow; stone large;

tree tender; ripens midseason; keeps well; slow grower; juicy and of good flavor.

—

Hartless, Saharanpur.

Brojonatu Diiur (or Broju Xnlh Dliar). Listed, but not descril)ed, l)y William Bros.,

Ceylon.

Bulbulciiasm, India. Introduced under E. P. I. No. 9519. Now under trial in Florida. Sent

to California for trial, in 1911, by Bureau of Plant Industry.

Sparse bearer; medium size; second quality; color green and yellow; tree hardy;

stone medium; keeps well; ripens medium; free grower; ordinary—Hartless,

Saharanpur.

Calcutta Amis, India. Introduced under S. P. I. Nos. 9520 and 10(i44. Now under trial

in Florida.

A long fruit, hooked and pointed. Has a very thin stone. Flavor good.—GoUan,

Saharanpur.

Sparse bearer; large size; second quality; color reddish; stone small; tree hardy;

ripens medium; keeps well; medium free grower; ordinary.—Hartless, Saharanpur.

Cambouiaxa, India. Introduced under S. P. I. No. 8701. Fruited in Florida. Sent to

California for trial, in 1911, by Bureau of Plant Industry.

A very rapid grower, bearing medium to large fruit; early ripening, color yellow;

shape long; rather more acid than most sorts if gathered before coloring, but when

ripened on the tree is quite sweet. \'ery fine sort without any turpentine taste.

—

Reasoner, Florida.

Much like Totapari, but not so pointed. Free bearer.—Beach, Florida.

Cahadao, Philippine Islands. Introduced under S. P. I. Nos. 24937 and 25659. Now under

trial in Florida. Sent to California for trial, in 1911, by Bureau of Plant Industry.

A variety of merit. It comes true from seed and by that method has been rej)ro-

duced in that country (Philippines) for generations.—Maclntyre.

Cecil, Florida. Form oblong reniform, rather slender; size large; cavity regular, small,

shallow, slope gradual; stem medium slender; fleshy where it joins the fruit; tip an

inconspicuous beak, usually about half an inch from the longitudinal apex of the

fruit; surface nearly smooth; color rich greenish or golden yellow, marbled lightly

with brownish yellow; dots numerous, russet, sometimes subcutaneous, green or gray;

bloom whitish; skin medium thick, tenacious; flesh yellow, tender, juicy, with but very

little fiber; seed thin, oblong, large; flavor sweet or mild subacid, rich, aromatic,

pleasant; quality good to very good; season June to August at Miami, Florida.
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Tree is said to be a very vigorous grower, symmetrical in form, and a heavy bearer.

The fruit begins to ripen at Miami about the first week in June.—1910 Yearbook, U. S.

Dept. of Agriculture.

Originated at Miami, Florida.

CiiicKNA, India. Introduced under S. P. I. No.';. 9331 and 10660. N'ow under trial

in Florida. Sent to California for trial, in 1911, by Bureau of Plant Industry.

A medium sized fruit, light yellow, of good flavor.—GoUan, Saharanpur.

Prolific bearer; small size; quality only fair; color reddish green; stone small;

tree hardy; ripens medium; keeps well; free grower; ordinary.—Hartless, Saharanpur.

CiiiXA of Guatemala. A very fine seedling race, common in the markets of Guatemala

City, and considered the finest mango of that region. The form of the fruit is charac-

teristic, being very thin and almost circular in outline, with a prominent blunt "nak"

located some distance from the apex. The flesh is thick and remarkably free from

fiber for a seedling, mild and aromatic, without suggesting turpentine.

This variety differs from others examined in having pronounced longitudinal

ridges on the seed, which is thin and very broad. Like the Manila of Mexico, this

form apparently comes true to seed. By some this form is called Mango de Brea.

This name is, however, more appropriately applied to another form in wliich the fruit

is more or less coated with a pitch-like exudation, brea meaning pitch.—Collins.

Chixa of Hawaii. Size very large, one of the largest mangos in Hawaii; form resembling

the Strawberry mango, with a slightly depressed stem; color a shade of yellow on the

unexposed side, and on the exposed side varying from orange to orange red; peeling

qualities good; texture good; flesli abundant in proportion to the size of the seed, very

bright in color like that of the Vanilla mango; flavor rather lacking in delicacy,

though sweet. It would .seem that this variety, the ^'anilla, and the sn-called Straw-

berry are all closely related. There is a similarity of flMvir, f.in.i .uid odor of Hesh.

They differ in size and color of rind.—Higgins.

CiiiTTOHo. Listed, but not described, by William Bros., Ceylon.

CoBBiA, India. Weight .six ounces; size two and three-qviarters by two and three-quarters

inches; skin smooth, yellowish green; pulp pale yellow, of fine flavor, no fiber; beak

none; shoulders level.—Woodrow.

Coi.i.ECA, India. Weight ten ounces; size four .iiid thrn-cightlis liy two .ind fivc-cipliths

inches; skin yellowish green; pul)) sliaded yellow, sweet, no fiber, a cooking fruit;

beak verj' slight and broad; right shoulder slightly lower than the left one.—Woodrow.

Costa, India. Weight eight and one-half ounces; size three and five-eiglitbs by two and

.seven-eighths inches; skin yoUowish green; pulp cream, of pU-as,iMt ll.ivnr; beak very

slight; left shoulder very l>road and slightly high.—Woodrow.

Cow.vsjEE P,VTEI., India. iMtrodi.rcd iiiidiT S. ]'. I, No. THU. .Sy,„.My.nn,is with /v-,M'...v;-

Patel, which sec.

Crescent, Hawaii. Size niediuin to large; form crescent shaped, with a tendency toward

greatest enlargement on the exposed side, even when ripe. In ripening, the exposed

side takes on tinges of yellow, and when fully ripe becomes a shade of orange yellow.

Peeling qualities poor; texture very good, quite free from fiber; flavor excellent, sweet,

and spicy; flesh light yellow with a slight tinge of green, except at the center close to

the seed, where it is quite bright, approaching yellow-orange; seed very thin and long,

resembling the fruit in outline, greatly reduced within the husk and showing a tendency

toward scedlcssne.ss. This is one of the most dcsiralilc of the sweet .seedling mangos.

—

Higgins.

ClASSofs, French West Indies. Obhmg, clear green outside, very lillU- niiir. .lunicllc.

Cdili.eb, Mauritius. Introduced under .S. P. I. No. :278.'i*.
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CfSTouio, India. Weight twenty-eight ounces; size six by four and one-eighth inches; skin

yellowish green; pulp pale yellow, no fiber; season begins in July. Beak slight;

left shoulder very high.—Woodrow.

Dai.bed, India. Weight ten and one-half ounces; size four and three-eighths by two and

seven-eighths inches; skin yellow, shaded with green; pulp dee]) yellow, very sweet,

but very fibrous; fruit stalk insertion high; left shoulder higher than right; beak

medium.—Woodrow.

D.vMARi.v, India.

Dampah.\, Ceylon. Prolific; fruit small in size, of second quality, rather fibrous; skin

yellow brown; seed small; ripens early and keeps fairly well. The tree is a free

grower and is hardy. It is not much cultivated.—Dr. Drieberg.

Davev's Favourite, India. Introduced under S. P. I. Xos. 9523 and 10661. Xow under

trial in Florida. Sent to California for trial, in 1911, by Bureau of Plant Industry.

A long thin fruit, yellow shaded red. A fine fruited variety.—Saharanpur.

Sparse bearer; medium size; .second quality; color green; stone medium size; tree

tender; ripens mid season; keeps well; free grower; somewhat sour.—Hartless,

Saharanpur.

Davis Xo. II, Hawaii. This is a seedling from the Xo. 11 mango, which has attained con-

siderable fame in the West Indies and appears to come quite true to kind, as this

variety is reported to do with a fair degree of accuracy. It was introduced by Mr.

Henry Davis and has received his name to distinguish it from another and very

inferior form which has been known locally as the "X'o. 11." Size medium; form short,

rounded, much depressed at the stem end; color light green, turning to orange yellow

in ripening; peeling qualities excellent; texture very good; flavor excellent; color of

flesh very dark; seed small.—Higgins.

Deorikhia, India. Weight .seven ounces; size four by two and one-half inches; skin clear

orange; pulp deep yellow; very fine flavor; habit upright, vigorous; a first class mango;

left shoulder slightly raised, right shoulder depressed; beak very slight.—Woodrow.

Dilpassand, India. A very small leaved variety, described as of excellent flavor.—Woodrow.

DiN-iz, India. Weight eleven ounces; size three and five-eighths by three inches; skin dark

green; pulp yellow, very soft, creamy, sweet, without piquancy; shoulders level; beak

very slight.—Woodrow.

Divine, French West Indies. Xow under trial in Florida. Sent to California for trial,

in 1911, by Bureau of Plant Industry.

Elongated, slightly flattened, light brown pulp; no fiber. Strong turpentine flavor.

A close relative of the Cliinese mango.—Jumelle.

D'JoAO, India. Weight thirteen ounces; size four and one-half liy three and one-half inches;

left shoulder high and broad; beak none. A popular fruit.—Woodrow.

DoFASi.i. Listed, but not described, by William Bros., Ceylon.

DopiiALA. Listed. l)ut not described, by William Bros., Ceylon.

D'Ob, French West Indies. Introduced under S. P. I. Xo. -'H0H.5. Fruited in Florida.

Doroi.AS Bennett's Ai.phoxse, India. Introduced under S. P. I. Xos. 8+19 and 87;;7.

(Synonyms, Bennett and Bennett's Alphonse). Fruited in Florida.

In size it is three by four inches, and in color a golden yellow when ripe. Tlie flesh

is quite without stringiness, stone small, and flavor, according to Mr. Bennett, the best

in the world. It is a large leaved variety and forms a good sized tree, l)ut is of

scraggly growth.—Fairchild.

Considered one of the best yet fruited in Florida. .Medium sized, highly colored,

very prolific.—Reasoner, Florida.

Fruit nearly round, with short, blunt, curved point at blossom end, obliquely

impres.sed on one side. Pale greenish yellow in color, occasionally shaded with pink on
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exposed side. Weight eight to twelve ounces. Skin firm and tough, flesh pale yellow,

melting and juicy, slightly acid with pleasant aromatic flavor. Seed medium small and

thin. Fiber very short and coarse, tree strong grower.—Cellon, Florida.

Its fruit is smaller than Mulgoba, running from eight to twelve ounces, while

the former runs from twelve to sixteen. In flavor and aroma as well as otlier quali-

ties it is equal to Mulgoba, differing enough lo make some prefer one, some the other,

according to individual taste. So far as it has been tested it appears to be more

prolific than the former, and we presume as good a shipper, though it has not yet had

the test of time to determine. This is the only one of tlic famous Alphonsc type that

has fruited with us yet.—Beach, Florida.

Dci.CE, India. Weight twelve ounces; size four aiul thnc-ci);htlis liy three and ciiie-quarter

inches; skin pale greenish yellow; sw<'et piquant, no (ilier; shoulders level; beak slight.

—Wood row.

Du.v or TwicK Beabixg. Listed, but not described, by William Bros., Ceylon.

DiTR.MA, India. A round yellowish mango alwut eight ounces to one |)oimi<1 in wiiglil. It

has an exquisite vanilla flavor.—C. >Iaries, Woodrow.

Eleanor, Florida. A rather hand.some fruit which gives a name to a group. II has con-

siderable of a reddish blush, over the yellow ground color.— Uolfs.

Enxi-hea, India. (Sometimes spelled Emiiiria). Fruited in Florida. Sent to California

for trial, in 1911, by Bureau of Plant Industry.

A very large fruiting variety.—Saharanpur.

Sparse bearer; large size; first quality; color yellow and green; .seed long and thin;

tree tender; ripens medium; does not keep well; slow grower; flesh firm and good

flavored.—Hartless, Saharanpur.

Medium sized, oblong, highly colored, cxipiisitely fl.ivored, mid season in ripening.

Has a very little fiber.—Rea.soner, Florida.

Faiza.v, India. Introduced under S. V. I. Xo. !l.")-':i. (.Sonicllnii's spelled A'i;/;h). N'ow

under trial in Florida. Sent to California for trial, in lOII, by Bureau of I'lant

Industry.

A large long fruit, brownish green, flavor good, (iollan, Saharanpur.

Sparse bearer; medium size; second ciwality; y<llow and green; stone small; tree

liardy; ripens medium, keeps well; free grower; very good flavor. Hartless, Sahar-

anpur.

Fajri Ix>so and Fajbi Kouxn. See Fijri Lon<j and Fijri Hound.

Faqihwai.a, India. Introduced under S. P. I. No. 95^6. Fruit sui)erior. Saharanpur.

Sparse bearer; fruit large; first quality; color yellow; stone medium sized; tree

hardy; ripens late; keeps well; free grower; very good.—Hartless, Saharaniiur.

Fkrnanuez, India. Introduced under S. P. I. No. 7039. Fruited in Florida. Sent to Cal-

ifornia for trial, in 1911, by Bureau of Plant Industry.

Weight six ounces; size three and one-eighth by two and one-half inelies; skin on

expo.sed side bright red, with small yellow specks, gradually shading downward, and

on .sheltered side to yellowish green; pulj) bright yellow, liber very slightly wooly;

flavor very fine, sweet and piquant; shouldirs bolh low; beak scarcely perceptible. A
very su|)erior sort.—Woodrow.

Fernandez is a small fruit, with a bright red eliei'k, and small seed. It is the

only one of the imported sorts so far that has a distinct sub-acid flavor. Some
specimens are so absolutely free from fiber that by making an incision around the

center of the fruit, the bottom half of the pulj) with the skin can be slipjied off from

the seed, liki- a freestoiu- peach. It has very distinctive foliage, and is further distill-

ing as it

freestone peach. It has v
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Fkrxandivo, India. Weight nine and one-lialf ounces; size three and seven-eighths by two

and seven-eighths inches; skin bright crimson on the upper half, shading to pale yellow

at the lower end; pulp very pale yellow, sweet and of piquant flavor, hut wooly; left

shoulder level, right shoulder low; beak none.—Woodrow.

Ferxanuixo II, India. AVeight ten ounces; size four and three-eigliths by three and tliree-

eighths inches; skin green; pulp white, a cooking mango of special value; left shoulder

level, right shoulder low; beak none.—Woodrow.

Fifin-e-Gabhiki.i.e, French West Indies. Listed, but not described, by Jumelle.

Fi,TRi Loxo, India. Introduced under S. P. I. Xos. 9.5i4 and 10646. (Sometimes spelled

Fajri Long). Now under trial in Florida.

A large, longish fruit, ripens late. Dark green when ripe.—Gollan, Saharanpur.

Sparse bearer; large fruit; second quality; green in color; stone medium size; tree

hardy; ripens late; keeps well; medium free grower; very fair.—Hartless, Saharanpur.

FijHi Rorxu, India. Introduced under S. P. I. Nos. 95-25 and 10647. (Sometimes spelled

Fajri Round). N'ow under trial in Florida.

Similar to Fijri Long, but roundish shape.—Saharanpur.

Sparse bearer; large size; second quality; green in color; stone medium size; tree

hardy; ripens late; keeps well; medium free grower; very fair.—Hartless, Saharani)ur.

Fbeiiehico, India. Weight eight ounces; size three and one-half by two and seven-eighths

inches; no fiber. Gathered while green. .\ valuable preserving fruit. Left shoulder

level; right shoulder slightly lower; beak slight.—Woodrow.

French, Hawaii. Sometimes locally known under this name, a term wliose significance is

uncertain. It might well be called the Wine, because of its exceedingly beautiful wine-

colored rind, which takes a very high polish if gently rubbed \vith a soft cloth. Size

medium to large; form oblong, rounded; texture fair; peeling qualities good; flavor

rather too strong for the average taste.—Higgins.

Freyciset, French West Indies. Rosy outside, reddish pulp, without fiber.—Jumelle.

Friei., Hawaii. Size small; form resembling on side view the Davis No. 11, but viewed from

the back it shows a rather gradual narrowing toward the stigmatic end; stigmatic

point depressed; forming a small hole where there is often an elevation; stem very

slightly depressed; color on the exposed side orange yellow when fully ripe, the unex-

posed side lighter, mingled with green; peeling qualities fair; texture fair; flavor fair;

color of flesh light. Both this and the Walnut would probably be considerably changed

by cultivation. They are now much neglected.—Higgins.

Fcrtado, India. Weight eleven and one-half ounces; size four liy three and one-eighth

inches; skin smooth, green, becoming rich yellow green; pulp deep orange, puffy,

rather coarse; left shoulder high and broad, right shoulder level; beak none.—Woodrow.

FiRTADO II, India. Weight eight ounces; size three and one-third by three inches; skin

yellow and green in blotches; pulp dark yellow; flavor rather high; left shoulder

slightly high; right shoulder slightly low; beak very distinct, one-quarter inch.—

Woodrow.

FusLi Bewa, India. (Syn. Fuzli, of William Bros., Ceylon). Is said by Maries to bring

1 rupee each. August is its season.—Woodrow.

Gada Mar, India. Introduced under S. P. I. No. 7107.

Gawiva, India. Weight eighteen ounces; size four an<l one-half by three and seveii-eipliths

inches; skin greenish yellow, pulp pale yellow, of ]>iquant flavor, slightly fibrous;

shoulders nearly level; beak slight but distinct. Woodrow.

Gaxchir. Most renowned.—William Bros., Ceylon.

General Gordon. See Gordon.
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GoA, India. (Syn. with Goa Alphonse). Now under trial in Florida.

Weight seven ounces; size three and one-eighth by two and seven-eighths inches;

skin pale yellow; pulp very soft, sweet; left shoulder high, right shoulder low; beak

none.—Woodrow

.

Goi.x, India. Introduced under S. P. I. Xos. 9527 and 1066-?. Now under trial in Florida.

A variety with small round yellow fruit. Flavor superior.—Saharanpur.

Spar.se bearer; medium size; second quality; color green and yellow; stone medium

size; tree hardy; ripens late; keeps well; free grower; juicy, of good flavor.—Hartless,

Saharanpur.

GoLAPKHASH. Listed, but not described. I>y Williiiiii Bros., Ci-ylou.

GoLLAX, India. Our own importation from Saharanpur, named in honor of the late

Superintendent of Government Gardens there. Fruit large, oblong, weighing from

twelve to twenty- four ounces each; pale yellow in color. Small quantity of fiber; flavor

excellent.—Reasoner, Florida.

GoPALBiioG, India. Introduced under S. P. 1. No. 950<). (Synonyms, Gnpal Bhoii. dopalboffh.

Gopal Bhoga and Gopalbhogy). Fruited in Florida

A superior variety coming into market at the end of June. Weight six ounces.

—

Woodrow.

Prolific Ijearer; medium size; first quality; color grcei\ and yellow; stone medium

size; tree hardy; ripens medium; keeps well; free grower; pleasant aroma.- Hartle.ss,

Saharanpur.

GoPAi. DnoBA. Listed, but not described, l>y William Bros., Ceylon.

GoRADVA, India. Weight twelve ounces; size four and one-eighth by three and seven-eighths

inches; skin very rough, with large obtuse projections; ])ulp sweet but wooly; left

shoulder high, right shoulder low; beak indistinguishable.—Woodrow.

GoBDOX, West Indies. (Syn. General Gordon). Fruited in Florida.

This is probably the smallest fruit in our collection, averaging around six ounces.

Short, kidney shaped, flavor delicious, high color, quite prolific.— Reasoner, Florida.

This variety is rather dwarf in habits, which renders it suitable for cultivation

where space is limited or protection is necessary. Introduced by the L'. S. Dept. of

.\griculture from Trinidad, West Indies. Fruit long, yellow, shaded on exposed side

with carmine; pulp fine, rich and melting, with pleasant aroma, and scanty fiber,

cimfined mostly to the thin edges of the seed. The trees come into l)earing while very

young.—Cellon, Florida.

Greex Gage. Synonymous with Hlm-k. wliicb mc

Grekx I-'i.ESii, Hawaii. Size small, form rcsiinliling the common Hawaiian Sweet; color

a bright green with traces of yellow and brown on the exposed surface; peeling quali-

ties good; texture poor; flavor sour and unpleasant; seed long, thin.—Higgins.

Hadex, Florida. Originated from a seedling planted by the late Captain J. A. Hadcn at

Coconut Grove, i'lorida, whose name it bears, and is ajjiiarently of the I'',ast Indian

type.

Siz<- medium to large; shape oblong, nearly round, only slightly impre.s.sed on one

side lit blossom end, which is nearly the same size in circumference as the stem end,

making it of convenient shape for packing; color rich golden yellow, washed over the

greater portion of the surface with rich crim.sou and scarlet; .skin smooth, tough and

of firm substance, medium thin; flesh golden yellow color; flavor rich, aromatic and

spicy; seed medium snuill, fiber short and coarse, extending only from the thin edge of

the seed; quality best; sea.son July. The fr\iit can be easily .scpar.ilcd in halves and

the seed extracted without leaving any liliir in ihr jiiilp, wliicli cnii In- lalcii from ll»'

fruit with a sjionn.—Cellon, Florida.

Hafc. Synonymous with Alphonte, which .see..

Haitinos. Listed, but not described, by William Bros.. Cryloii.
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Java. Listed, but not described, by William Bros., Ceylon.

Java of Hawaii. Synonymous with Kauai Chutney, which see.

Jeepria, India. Weight twelve ounces; size four and three-eighths by three and one-eighth

inches; skin green when brought to market, pulp pure white, a good cooking sort;

both shoulders low; beak none.—Woodrow.

JoBos, Porto Rico. A common form in the San Juan market in the early part of the

season. A very poor kind, considered to be the wild or unimproved form. It is green

in color, with a large seed, and very stringy meat, frequently ripening unevenly and

having a strong turpentine flavor. In form it is slightly asymmetrical, stem not

depressed.—Collins.

JoHNSox. Listed, but not descrilied, by William Bros., Ceylon.

Jose, Mauritius. Introduced under S. P. I. Xo. 27S.5.5.

.JosEPiriNE, French West Indies. Listed, but not descrilied, by .lumelle.

Julie, French West Indies. Xow uiuler trial in Florida. Sent to California for trial, in

1911, by Bureau of Plant Industry. Listed, luit not described, l)y Jumellc.

Kabcthia, India. Weight .seven ounces; size four and three-eighths by two and one-half

inches; skin greenish yellow, red on shoulder; pulp deep yellow, without fiber, of rich

piquant flavor; .shoulders nearly level; beak snudl but distinct.—Woodrow.

Kachamitha, India. The fruit of tliis variety is sweet and eat.ilile wlicn in a preen, unripe

state.—Saharanpur.

Prolific bearer; fruit small; first quality; red and preen in color; stone medium

size; tree hardy; ripens early; keei>s well; free grower; very sweet even when unripe.

—

Hartlcss, Saharanpur.

Kachmahua, India. Introduced under S. P. I. Xos. Q.ji'T and 10G19. Xow under trial in

Florida. Sent to California for trial, in 1911, by Bureau of Plant Industry.

Kaei.ia, India. Weight fourteen ounces; size three and seven-eighths by three and one-

eighth inches; skin greenish yellow; pulp deep yellow; flavor luscious; fil)res few;

left shoulder high, right shoulder low; beak very slight.—Woodrow.

Kacdi-Alphonse, India. Weight ten ounces; size tliree and .seven-eighths by tliree and one-

eighth inches; skin preenLsh yellow, suffused with crimson; pulp dec)) yellow, fiiu',

creamy; left shoulder from the stalk falling slightly, then rising; ripht shoulder gently

falling; ITeak none. A thick-skinned .Vlphonse mango.—Woodrow.

Kakakia, India. Introduced under S. P. I. Xos. 9530 and 10650.

.\ large fruited, dark green mango. Good flavor.—Saharan]uir.

Prolific hearer; fruit small; second quality; color yellow and red; slonc medium;

tree hardy; ripens mid season; keeps well; free grower; pood flavor. -Hartless,

Saharanpur.

Kai.a, India. Introduced under S. P. I. Xos. 9,W1 and 10(i6(>.

A longish simped fruit. Free of stringine.ss. Pale green, good.— Saliaranpur.

Sparse bearer; medium size; second quality; color dark green; stone nu-dium; tree

hardy; ripens mid season; keeps well; free grower; Juicy and niiily flavored.

—

Ilartless, Saliaranpur.

Kai.a Au'iionse, India. Introduced under S. 1'. I. Xo. 70H. (.Syn. K at,,-. I If,ion).

Weight fourteen ounces; size four and five-eighths by tliree and three-eighths

Inches; skin dark green with red on .shoulder; pulp fine, dark yellow, creamy; flavor

lii.scious; no fiber; left shoidder level, right shoubler low; beak very slight, obtuse.—

Wood row.

Kama, India. Weigbt nine ounces; size four l.y three and one-fonrtli iiuli.s; skin dark

green, slightly yellow on shoulder; pulj) jiale yellow, very sweet; lift slioiildcr liipli,

right Nhoulder low; beak di.stiiict, small.—Woodrow.
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Kanchamitha (Paxchananda). I,i.stefl, I)iit not described, by William Rros., Ceylon.

Kapat Bhanga. Listed, but not described, by William Bros., Ceylon.

Kauai Chutney, Hawaii. Also known as the Java, etc. It is improperly called a chutneym

as it lacks the characteristics of that group. (See explanatory note under Lemon
Chutney). Size large; form thick at the shoulders and almost round, while it tapers

rapidly to a point at the stigmatic end; color varying from lemon yellow to saffron

where exposed and when thoroughly ripe more or less dotted with red spots which

have a gray center where the epidernlis is ruptured; peeling qualities fair; flesh

rather brighter yellow than is found in the No. 9; texture exceedingly good for a

seedling, there being no fiber except close to the seed; flavor very good; a distin-

guishing characteristic of this form is the large size of the leaves.—Higgins.

Kavasji Patei., India. (Sometimes spelled Cowasjee Patel).

Weight twenty-one ounces; size five and one-fourth liy three and three-fourths

inches. Gathered green, with white pulp, for cooking. A fine large cooking sort.

Both shoulders falling; beak prominent.—Woodrow.

Khajya, India. Spar.se bearer; medium size; first quality; color yellow and red; stone

small; tree tender; ripens late; keeps well; medium free grower; fair in flavor.

—

Hartless, Saharanpur.

Khapariah, India. Introduced under S. P. I. Xos. 9,510 and lOfiU. (Also spelled Kliaparid

and Kahpariah).

Medium size; medium sparse bearer; third quality; coh)r green and yellow; stone

small; tree hardy; ripens medium; keeps well; free grower; fair in flavor.—Hartless,

Saharanpur.

KiiATKiA, India. .V longish, hooked, pointed fruit. Color yellow, shaded red.—Saharanpur.

Weight seven ounces; size four and one-half by two and five-eighths inches; skin

doubtful; pulp sweet and piquant, but stringy; lioth sliouldcrs low; beak depressed.

A popular mango, to be sucked.—Woodrow.

Khetubasek. Listed, but not described, by William Bros., Ceylon.

Kheershapottee, India. Probably synonymous with Kliiisapii/i.

Khijura Goohka. Very sweet.—William Bros., Ceylon.

Khirpooli. Listed, hut not described, by William Bros., Ceylon.

Khirsapati, India. Now under trial in I'lorida. Listed, hut not described, l.y William

Bros., Ceylon.

Khoont, India. Weight eight o\mces; size three and three-fourths by three and one-eightli

inches; skin dull red and yellow, lilotcliy; )iulp very fine, creamy, dark yellow, luit puffy.

A very fine fruit, but with an unattractive color.—Woodrow.

Khrishn-akai.i. Listed, but not described, by William Bros., Ceylon.

KissEN Bhoga (or Kissenbhog.) Now under trial in Florida. Listed, liut not described,

by William Bros., Ceylon.

KisTAPAi., India. Introduced un<ler S. P. I. Xos. fl.'/Ui ami 106.56. (Sometimes spelled

Khlaphal.a Now under trial in Florida. Sent to California for trial, in 1911, by

Bureau of Plant Industry.

A large fruit. Flesh highly colored and of good flavor.—Saharaiquir.

Sparse bearer; medium size; second quality; color yellow and red; stone small;

tree tender; ripens late; keeps well; medium free grower; good.—Hartless, Saharanpur.

Krishna Bhog, India. Introduced under S. P. I. 9532. (Sometimes spelled Khrishna

Bhog).

Sparse bearer; large size; second quality; color yellow and green; stone medium
size; tree tender; ripens late; keeps well; slow grower; good.—Hartless, Saharanpur.

KuMRAjAi.i. Listed, but not described, by William Bros., Ceylon.
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KuMUKHT, India. Described by Maries, has a rouph skin, a large beak, eight ounces in

weight, and has a fine flavor.—Woodrow.

KrTSA, India. A favorite variety.—Saharanpur.

Sparse bearer; medium size; second quality; color yellow; stone medium size;

tree hardy; ripens late; keeps well; slow grower; fair.—Hartless, Saharanpur.

I.AMBA Bhadra, India. Introduced under S. P. I. No. 9537. Fruited in Florida.

Sparse bearer; fruit large; first quality; color green and yellow; stone large; tree

hardy; ripens mid season; keeps well; free grower; nicely flavored.—Hartless,

Saharanpur.

Fruited in Florida for first time in 1911, and said by Reasoner to be so inferior

as to be worthless.

Langr,\, India. Introduced under S. P. I. -No. 9.511. Now under trial in Florida. Sent

to Cahfornia for trial, in 1911, by Bureau of Plant Industry.

Weight six and one-half ounces; size three and five-eighths by two and five-

eighths inches; skin very thin, green, witli a yellowish tinge when ripe; pulp creamy,

and of delicious flavor; no fiber and small stone; both shoulders falling; beak very

small. This is Maldah, described in Botanical Magazine, t. 4510.—Woodrow.

Prolific bearer; medium sized fruit; first quality; color green; stone small; tree

medium hardy; ripens mid season; does not keep well; free grower; fine flavored.—

Hartless, Saharanpur.

I.angba Bkxarsi, India. One of our introductions from India wliicli bore in 1910 for the

first time. Promises to be very prolific and is a strong grower. The fruit is the

largest we have ever seen, weighing up to three poinuls one ounce each. Very little

filler, flavor rich and spicy. Fruit is yellow or greenish when ripe.—Reasoner, Florida.

I.AXORA Hardoi, India. Introduced under S. P. I. Nos. 9538 and 10651. Now under trial

in Florida. Sent to California for trial, in 1911, by Bureau of Plant Industry.

A thin seeded variety of good flavor, ripens late. Medium sized fruit, pale yellow,

flesh very rich.—Saharanpur.

Prolific bearer; medium size; second quality; green in color; stone medium size;

tree hardy; ripens medium; keeps well; free groHcr; similar to l..ingra, but more

string}'.—Hartless, Saharanpur.

l.ANOHA Large, India. Now under trial in Florida. .Sent to California for trial, in 1911,

by Bureau of Plant Industry.

Sparse bearer; medium size; .second quality; gnen in lolor; stone medium size;

tree hardy; ripens medium; keeps well; free grower; similar to I.angra, but more

string)'.—Hartless, Saharanpur.

I.ARGO, Porto Rico. A form common on the south side of the island and at Mayaguez.

Long, nearly straight, stem not depre.s.sed, green in color. The flesh is very firm, mod-

erately thick, and with very few fibers. At Yauco slightly shorter sjiecimens were

called "Mantjotina," a. name used very loosely in all markets, this form selling for ten

for one cent. The flavor is fine, though the taste of turpentine is ])ronounced, and to

those who do not object to this feature it will appeal as one of the best of the Porto

Kicon forms.—Collins.

Latan'ia. a creeping variety. William Bros., Ceylon.

Latk .Mi'i.carbi, India. Fruited in Florida. Fruit small to medium, yellow, highly flavored,

usually late to ripen, contains but little fiber. Prolific— Rea.soner, Florida.

L,\TiiRor. Introduced by the Division of Seed and Plant Introduction, V. S. Dept. of

Agriculture, and fruited in Flori<la for the first time in 1911. Said by licasoner to

lie so inferior as to be worthless.

Lk.mos Ciu'tnkv, Hawaii. .Size large for I his class; i-olor, a liglil lemon yi-liow, ilolti-<l

with lighter yellow after the manner of the ehnlii.ys; peeling qualities gno.l ; lexlwre

good; flavor good; seed medium size. Iliggins.
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Explanatory ?iote: The term chutney should be used as the name of a class

rather than of a variety, and does not signify a mango used chiefly for the manufacture

of chutney, as might be supposed. The flavor of the members of this class is charac-

teristic, and though not so sweet as most of the other varieties, it is nevertheless very

agreeable and more esteemed by many than any of the sweeter kinds. There is a

delightful acidity and spicy character, with a pleasant aroma and usually a charac-

teristic odor in all parts of the plant. The difference between the forms is sometimes

very slight, but in other cases it is well marked. They are sometimes separated into

so-called acid chutneys and sweet chutneys, but it is quite probable that most of tl\e

forms classed as sweet chutneys are really tlic result of crosses between acid chutneys

and some of the sweet mangos.—Higgins.

Lerrua, India. A variety described by Maries, chiefly valued for its fine coloring, orange

and red and green in stripes and blotches.—Woodrow.

Long Manila, Hawaii. Size medium to large; form long, narrow; color Ught yellow;

texture good; flavor verj' good; seed tliin, flat. It appears to be the same as that

known in Porto Rico under the name Manila.

It will be observed that the term Manila is applied to several varieties grown in

these islands, and means very little exce))t that the original of the variety is supposed to

have come from Manila.—Higgins.

LvoN, PhiUppines. Introduced under S. P. I. Nos. ->7835 to :^7838.

Grown from S. P. I. No. i'59i0, which was introduced under tiie class name of

Pahutan.—Bureau of Plant Industry. See Pahutan.

Madras, India. Xow under trial in Florida. Prolific bearer; small size; second quality;

color greenish red; stone medium; not very hardy in the United Provinces; ripens

medium; keeps well; free grower; fairly good.—Hartless, Saharanpur.

Mai.da, India. (Syn. Jalibandha). Now under trial in Florida. Sent to California for

trial, in 1911, by Bureau of Plant Industry.

Prolific bearer; large size; third quality; yellowish green in color; stone medium;

very hardy; early ripening; does not keep well; medium free grower; very large;

insipid in taste.—Hartless, Saharanpur.

Synonymous with Langra (which see).—Woodrow.

Maharajah. Introduced under S. P. I. No. J78+8. Now under trial in Florida.

Fruit roundish oblique, flattened, four and one-eighth by three and three-sixteenths

by two and seven-eighths; cavity shallow, with a distinct suture extending two inches

from stem; beak medium, about one inch from end of fruit; surface moderately

smooth, some fine undulations; color, greenish yellow, shading to rich yellow; dots very

numerous, yellow; skin thick, tenacious; flesh rich yellow, tender, but very fibrous;

flavor sweet, pleasant quality, if fiber was not so abundant would be good; seed flat,

oval, covered with a dense coat of fiber ; medium size, three by one and eleven-sixteenths

by seven-eighths inch.—W. A. Taylor.

Maisox Rouge, Mauritius. Introduced under S. P. I. No. 379:28.

Malcoa. Listed, but not described, by William Bros., Ceylon.

Maliabad. Listed, but not described, by William Bros., Ceylon.

MAI.LER, India. Introduced under S. P. I. No. 33717. Now under trial in Florida. Sent to

California for trial, in 1911, by Bureau of Plant Industry.

Maneckjee Rustomjee. Listed, but not described, by William Bros., Ceylon.

Man-galore, India. Introduced under S. P. I. No. 278-19. Now under trial in Florida.

Fruit oblong, flattened, four and one-sixteenth by three and five-eighths by two

and five-eighths inches; cavity .shallow, small furrows without suture; stem very

slender, with bracts; beak small, one-sixteenth inch above general surface, seven-eighths

inch from end center; surface moderately smooth; color yellow, with marblings of
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green; dots numerous, yellow; skin thick, tenacious; flesh dec]) yellow, tender except

for fiber, juicy; flavor mild subacid; quality good; seed flat, oval, three and one-half

by two and one-eighth by seven-eighths inch.—W. A. Taylor.

M.VNGO, Porto Rico. .\ large, rather straight form, with a very .square base, somewhat

resembling Largo, but slightly more symmetrical and thicker. I^arge quantities were

seen in the San Juan market on June 22, a month later none were to be found. The

flesh was fairly thick and of good quality.

This name may possibly be a contraction of manyon, wliich would not be at all

inapplicable, as this is one of the largest Porto Rican forms. Stahl gives nmnyo as the

common name of Mangifera indica in Porto Rico.—Collins.

Mangostees, Hawaii. Improperly .so-called. Size small; form rounded, unlike most

mangos; color green with a dull red on the exposed side before ripening, but turning

to a very beautiful bright red, thus making it one of the most ornamental of the

mangos; flavor poor; seed very large. It is very subject to mango blight.—Higgins.

Maxcotixa, Porto Rico. A very small yellow form, with one side red. Similar to Mayag\iez,

seen at San .Tuan, but longer, with roimder base and stigmatic point nearer tlie apex.

—

Collins.

Manila of Mexico. A Mexican race, almost entirely fit-e from fiber, and of mild, pleasant

flavor. The skin is uniformly light yellow and thin; tlie flesh is also light colored

and firm. The seed is very thin and small in proportion to tlic amount of flesh.

This is really a high grade mango, not unlike tlie Muh/oba in flavor. Its shipping

qualities have not been tested, but perfectly ripe fruits purcha.sed in Mexican markets

kept in good condition for several days. This mango was very popular in the City of

Mexico about the end of June. It was sold in all the markets and liawked on the

streets, the price usually being four cents apiece Mexican. The uniformity of the

fruit as it appeared in different markets, taken with the absence of asexual methods

of propagation in Mexico, would argue that it is a form that comes true from seed.

The name of this race suggests that it came from the Philippine Islands, and

indeed it is not impossible tliat it was brought to Mexico from those islands by one

of the Spanish galleons that during the seventeenth century plied regularly between

the Philippines and Mexico.

A form resembling this in Cjuam is there commonly su|)posed to have come from

the Philippines, but as ships only touched at Guam on tlie return voyage from Mexico,

the fruit must have reached Guam by way of America, and would naturally have

become established in both countries. Po.ssibly a furtlier confirmation is to be found

in the occurrence of the same or a very similar form in Cuba, known as the Pliilippine

mango.-—Collins.

.Manila of Hawaii. This is sometimes spoken of as the I)oiil>U-l'oiiitcd Manila. Size

very large; form roundish with .stigmatic point giving rise to descriiitivc name; color

light green tinged with yellow, approaching orange yellow when fully ripe; peeling

qualities good; texture very good, with no fibers excejit cIo.se to the seed; Mavor good,

sweet, juicy; color of flesh yellow orange; seed thin.—Higgins.

Martin, French West Indies. lir.nilifiil y.llciw. s ctiiiics almost ro.se colored, .slight

turpentine flavor.—.lumclle.

Mavaoi-ez, Porto Uico. A small yellow form, with comparatively large .seed, hut with good

flavor, soft flesh, and few fibers. This form, for sale in the San Juan markets, is

considered one of the finest. It has very little of the turpentine taste, but its flavor

did not appear to he better than that of several others, while its small size and thin

flesh make it seem on llie whole inferior. In shajie it is nsymmetrical, with depres.sed

stem. The color in the early part of the season is a uniform yellow, later many speci-

mens weri' sien wi

.Maxaoon, India. Iiilr

riy part
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Mekongensis. Sow under trial in Florida.

Mei.ocoton, Porto Rico. A small yellow and red form seen at Yauco, said to have eome

from a grafted stock brought from Martinique. Base very square, stem slightly de-

pressed, skin thin, meat with few fibers, mild in flavor.—Collins.

Moanai.ua 1,0x0 Red, Hawaii. This is in all probability a cross between some form of

chutney and the sweet mango. The seeds which produced this tree and several others

of the more normal type of chutney in the same locality are said to have come from a

single parent tree on the island of Maui. The variety is so named because the tree

producing this rather peculiar form is located at the Moanalua gardens. Size large;

form long and pointed; color before ripening green on the unexposed surface, with a

duU red on the exposed side, which brightens to a red orange in ripening, a rather

unusual color for a chutney; peeling qualities fair; texture fair; flavor lacking some-

what in the character of the chutneys; color of flesh rather dark; seed medium.^
Higgins.

See ex]>Ianatory note under Lemon Chutney.

MoiiANiiHor.A. Listed, liut not described, by William Bros., Ceylon.

Mohan Tiiacooh. Listed, but not descrilied, l)y William Bros., Ceylon.

MoRADABADi Amix, India. Introduced under S. P. I. No. 9541.

Flavor superior.—Sabaranpur.

JIoRiA, India. Weight eight ounces; size three and five-eighths by three and one-eighth

indies; skin yellowish green, reddish on shoulder; pulp very sweet, .slightly fibrous;

left shoulder broad, gently rising, right shoulder falling; beak small, sharp. A good

keeping sort.—Woodrow.

Mui.GOBA, India. Introduced in 1889 liy Division of Pomology, U. S. Dept. of Agriculture.

First fruited in Florida in 1898, being the first of the Indian varieties to fruit in this

country. Sent to California for trial, in 1911, by Bureau of Plant Industry.

Weight twenty ounces; size five by four and seven-eighths inches; skin yellow

and green, blotched; pulp pale yellow, no fiber, flavor piquant and sweet; stalk scar

very prominent; left shoulder level, right shoulder falling; beak large, sharp. Plants

of this variety were sent to Florida in 1889 by the writer and have given much satis-

faction.—Woodrow.
Form roundish, oblique, reniform; size large, weighing from three-fourths pound

to one pound; surface smooth and imdulating; color yellow, beautifully blushed with

red and faintly dotted with numerous brown dots; skin thin, tough, tenacious; seed

reniform, oval, rather large; fiber scanty, fine, and tender; flesh rich apricot yellow,

very tender, melting and juicy, sweet, rich, fragrant; quality very good.

The Mulgoba surpasses in flavor and quality the seedlings previously grown, but

its most distinctly marked features of superiority are the tenderness of the flesh

and absence of objectionable fiber and strong turpentine flavor common to most of

the seedlings grown in this country. The tree is a strong symmetrical grower, and

appears to he abundantly productive.—1901 Yearbook U. S. Dept. of Agriculture.

MuLLGOA, India. Introduced under S. P. I. No. 7102. Fruited in Florida.

Fruit large (twelve to sixteen ounces), almost round, fiberless, and of good flavor.

—Reasoner, Florida.

MussAHATA, India. AVeight fifteen ounces; size four and one-fourth by three and three-

eighths inches; .skin, exposed side yellow, shaded side green; |)ulp cream colored, fine

rich flavor; left shoulder liigh, right shoulder rising slightly; beak none.—Woodrow.

Najibabadi Amin, India. Introduced under S. P. I. No. 9.543. Now under trial in Florida.

Flavor superior.—Sabaranpur.

Sparse bearer; small fruit; .second quality; color yellowish red; stone medium; tree

liardy; ripens mid season; keeps well; free grower; fairly good.—Hartless, Sabaranpur.
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N'aji Hahadi Amix, India. Introduced under S. P. I. Xo. 1066^. (Same as Xajibabadi

Amin.)

A medium sized, dark green fruit, ripens late—Saharanpur.

Xaralva, India. Weight ten and one-half ounces; size four t)y three and one-fourth inches;

pulp pale yellow, slightly fibrous; flavor piquant; left shoulder very high and broad,

right shoulder broad, falling; beak very small.—Woodrow.

Xah-vyax Ropra, India. Weight ten ounces; size three and three-fourths by three and five-

eighths inches; skin green with yellow shading near the stalk; pulp deep yellow, of fine

flavor, l)ut fibrous; shoulders both falling, or level; beak small.—Woodrow.

Xaspati, India. .\ variety with a pear shaped fruit. Xot a good bearer.—Saharanpur.

Sparse bearer; medium size; first quality; pale yellow in color; stone small; tree

hardy; ripens late; keeps well; slow grower; good flavored.—Hartless, Saharanpur.

Xayab, India. Sparse bearer; small size; .second quality; lirown in color; stone medium;

tree hardy; ripens medium; keeps well; slow grower; pood kind.—Hartless, Sahar-

anpur.

Xawah Bhoga. Listed, but not described, by William Bros., Ceylon.

Xawsharwaxi, India. Weight about sixteen ounces; size four and seven-eighths by four

and one-eighth inches; both shoulders high; beak sharp.—W^oodrow.

Xkct.vhi.se, Hawaii. Locally known under this name. Size small; form short, rounded,

rather heaviest on the dorsal side and about equal in length and breadth; color dark,

dull green, acquiring slight yellow tinge in ripening; flavor peculiar, attractive, having

a slight biting taste, supposed by some to resemble the nectarine. The flesli is charac-

teristic, being the most highly colored the writer has seen in any variety of mango.

Higgins.

XowsHAHi, India. Weight about twenty ounces; size four and seven-eighths by four and

one-eighth inches; skin shaded yellow on shoulders, darker downward. A fine large

mango, of which definite information is wanting.—Woodrow.

XccKA, India. Introduced under S. I'. I. Xos. 9J-1-4- and 10659. Xow under trial in Florida.

A long, hooked, pointed fruit, slightly fibrous, but flavor good.—Saharanpur.

Sparse bearer; fruit small; second quality; color brown; medium size stone; tree

hardy; keeps well; slow grower; good.—Hartless, Saharanpur.

Xo. 5, Hawaii. Locally known under this name. This was among the introductions of

-Mr. -Marsden. It very closely resembles the common Hawaiian Sweet mango, but is

rather broader at stigraatic end. Color, flavor, peeling qualities and texture are also

much like those of the latter.—Higgins.

.\o. 7, Hawaii. Locally known under this name. This variety was introduced, together with

Xo. 9 and others, by Mr. Marsden. Site rather small, form exceedingly variable, great

difl'erences being noticeable on the same tree; color a dull, somewhat dingj' shade of

yellow orange, overlaid with a beautiful orange red on the exposed side; peeling

qualities poor; texture inclined to be fibrous; flavor peculiar and not very pleasing;

flesh dark; seed of medium size.—-Higgins.

Xo. 9, Hawaii. This variety, now quite common in Hawaii, was introduced about twenty

years ago under this name by Mr. Joseph Marsden, who at the same time added several

other forms to the local collection. Form resembling the letter S, stem prominent;

sire from three and one-half to four and one-half inches long, and two and three-

eighths to two and .seven-eighths inches broad, and from two to two and

one-half inches thick; color before fruit is mature, green, turning to pale yellow

when ripe, with a slight blusli of pink on the u|)per end of cxpo.scd side; peeling

qualities very good; texture variable but most si>ecimens rather filirous; flavor sweet

but watery; flesh light yellow; seed small; tree an aliuiidant bearer. The fruit appears

lo be quite resistant to the attacks of the miiii).'o lilight. Higgins.
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So. 11, Mauritius. This variety, the original stock of which was among tlie first mangos

introduced into Jamaica by Captain Marshall, in 1782, is still the most popular

variety in the island. It is a fine fruit, though somewhat stringy, and is said to come

true to seed. Mr. Hart identifies this variety with the Heine Amelie of Martinique. As

Martinique received a large part of its early introduced plants from Mauritius, the

source of this variety in Jamaica, this identification doubtless means identity of

origin, and the fact that these distinct strains are still identifiable would argue great

constancy for this variety. Budded stock of this variety is also grown in Florida.

—

ColUns.

A variety from Jamaica, but originally from the East. A spicy-flavored sort,

with almost unobjectionable fiber (very fine), and of good, large size. The shape is

slightly oblong; round, not flat, and in color usually a yellow or green, but we have

one tree, out of nearly three dozen bearing specimens, which has a highly colored

red cheek, rendering it a valuable market sort. (See Red No. 11).—Reasoner, Florida.

Ogee, India. Weight thirty-one ounces; size seven and one-eighth by four and one-eighth

inches; skin golden; pulp sweet, free from turpentine, but not luscious; stone com-

paratively small, left shoulder falling gently, right shoulder falling abruptly; beak

small but distinct.—Woodrow.

Paiieri, India. Introduced under S. P. I. No. 8730. Fruited in Florida. Sent to California

for trial, in 1911, by Bureau of Plant ludustry.

Fruited in Florida in 1910 for the first time. One of the finest sorts grown in

India. General form is roundish, about three and five-eighths by three and three-eighths

inches. Skin thick, yellow and green when ripe, touched with garnet red on sunny

side, very attractive. Flesh yellow, tender and juicy, very aromatic. Of high quality.

—Reasoner, Florida.

From India. Size medium; color yellow, blushed with red and pink on side

exposed to light; shape nearly round, slightly flattened and obliquely impressed on one

side, with a point prolusion at blossom point; skin medium thin, of firm substance;

flesh rich golden yellow color, fine grain, tender; flavor rich and melting, highly

aromatic and spicy. The fruits can be easily separated in halves without leaving any

fiber in the pulp, which can be eaten from the fruit with a spoon.—Cellon, Florida.

Pahutan, Philippines. Introduced under S. P. I. No. 25940. Now under trial in Florida.

Sent to California for trial, in 1911, by Bureau of Plant Industry.

From my viewpoint this is the best, not horticulturally, other than being a vigorous

grower, early fruiter, and enormously prolific. Its very serious defects,—small size,

scanty flesh, and excessively large seed,—are from my point of view fully offset by a

smoothness, sweetness, juicyness, and flavor unapproached by any other. I have eaten

the famous Alphonso mango in Calcutta and do not consider it ace high with Pahutan.

Pahutan further has a very thick rind. This, while still further diminishing its scanty

flesh, probably adds to Hs shipping qualities.—Lyon.

Paihi, India. Probably a synonym for Pyrie, which see.

Pakria, India. Introduced under S. P. I. No. 8444.

Weight seven ounces; size four by two and five-eighths inches; skin pale yellow;

pulp pale yellow, of delicious flavor without fiber; both shoulders falling; beak none.

The leaves are of medium size, pale green, and acute at the base.—Woodrow.

Paxch Sera, India. Very large fruit.—William Bros., Ceylon.

Paxdkia, India. Weight nine ounces; size three and one-fourth by three and one-eighth

inches; skin greenish yellow; pulp sweet but wooly; both shoulders falling; beak none.

—

Woodrow.

Parnasse, French West Indies. Oval, flattened; light green skin; fiberless, delicious.

—

Jumelle.
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Pabbot, Ceylon. Medium sized, oblong fruit; with a distinct beak. Piquant and pleasant

flavor.—Macmillan.

Fairly prolific; fruit medium to small, of second quality; skin dark green; seed

of medium size; ripens late and is a fair keeper. The tree is a free grower and is

hardy. This variety has a slight turpentine flavor and is not very common.—Dr.

Drieberg, Ceylon.

Pkach, Hawaii. This variety has some local rci)utation under this name. The original tree

of the variety, at least in these islands, is in the Henry Davis homestead in Honolulu.

Size medium; form resembling the Samoan; color before ripening bright green overlaid

with dull red on exposed side, the red brightening and the green becoming yellow

during the ripening process; peeling qualities fair; texture good, quite free from fiber

except near the seed; flavor very good, abounding in sweet juice; color of flesh almost

as light as that of No. 9; seed long and of medium thickness.—Higgins.

Pere I.oiis, French West Indies. Introduced under S. P. I. No. 3707. Fruited in Florida.

It is not large, weighing but seven or eight ounces, but it has a very distinct and

delicate flavor, is almost absolutely free from fiber, and the meat is soft and custardy

and can be eaten with a teaspoon. In this Mr. Gale has a prize, as it is one of the

most delicate, highly flavored and aromatic of the family of mangos, and is a valuable

addition to the varieties being grown in Florida.—The Homeseeker.

Perui.ne, Florida. The fruit is very fragrant when ripe; size medium to large; plump

oblong, obliquely impressed on one side; color greenish yellow, with greater portion

of the surface a bright carmine fading to delicate pink tints; skin thin but firm; flesh

pale yellow color, fine grained, tender, melting and juicy; flavor very delicately

aromatic ; seed very small and thin, fiber fine and short, only on edges of seed. Tree a

good grower and prolific bearer.—Cellon, Florida.

Petebpasa.nu, India. Introduced under S. P. I. No. 7101.

Peters, West Indies. (Syn. Peters No. 1, S. P. I. No. 3706). Fruited in Florida.

Form roundish oblong, heavily shouldered at base and plump at apex; siie

medium; stem rather stout, inserted in a small, shallow cavity; apex swollen, with a

broad, strong beak an inch or more from the extremity of the fruit; surface moderately

smooth; color greenish yellow, blushed, striped and splashed with light and dark red;

dots numerous, yellow; bloom bluish white; skin moderately thick, tenacious; seed

small, oblong, thin, adhering tenaciously; flesh thick, yellow, meaty, tender and juicy,

with but little fiber; flavor sweet, aromatic, rich; quality good to very good; season

July 15 to August 1 in Manatee Co., Florida.

The tree is described as of broad, spreading habit.—1908 Yearbook V. S. Dept.

of Agriculture.

Piiil.i.II'9 No. 9, Hawaii. This is the form of the No. fl dislin.t froui the ordinary form

and from that described as Herbert No. 9. Size snudler than cither of the other

varieties to which it is related; form decidedly like No. 9, but with the stem end

drawn out into a protuberance from one-fourth to one-half inch long; color similar

on the unexjjosed side to No. 9, on the exposed side n dull red before the fruit is

ripe, turning in ripening to a tint of orange red; peeling qualities excellent; texture

fair; flavor fully equal, if not superior to its allied forms.—Higgins.

I'i.\ PoHiiA, India. Weight fourteen ounces; size five and three-eighths by three and one-

eighth inches; skin rich cream colored, suflTuscd pale crimson on the exposed side;

pulp pule yellow, very sweet, and agreeably flavored hut string)'; both shoulders

falling equally; beak large. \ very showy fruit with a delightful fragrance.—

Wood row.

Pro, Pliilippine.v Introduced under .S. I'. I. No. .'ilTli. Now uiulcr trial in Florida.

A variety of merit. It comes true from seed and by that method has been repro-

duced in that country (Philippines) for generations.—Maclntyre.
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PiNA, Porto Rico. A short, tliuk form found in the San Juan market before the middle

of June, green, slightly asymmetrical, with rather oblique base, stem depressed. The
meat is thick, of good texture and flavor.—Collins.

Pineapple, Hawaii. A tree producing fruit known by this name locally is found on the

Punchbowl slopes near Alapai street, Honolulu. It lias received this name because of

a resemblance in flavor, fancied or otherwise, to that of the pineapple. Size small;

form resembling the Davis No. 11; color yellow splashed «ith red about the stem end;

peeling qualities excellent; texture fair; flavor very fine; color of flesh light, approach-

ing orange yellow; seed large. This is a pretty mango and well suited for home use,

but its large seed and its texture are against it.—Higgins.

PiRiE. India. Introduced under S. P. I. Xo. 84^1. (Syn. Pi/rie).

A green, pointed shaped variety from the Cooper estate at Goregon. Said by

the owner, an inspector in the Bombay markets, to be, next to the Alphonse, the best

of the Bombay mangos. The seed is larger than that of .\lphonse and the flavor

excellent. Has the undesirable quality of being a poor keeper, losing its flavor quickly

after ripe.—Fairchild.

Pinu. India. Weight five and one-half ounces; size three and five-eighths by two and five-

eighths inches; skin green and golden.—Woodrow.

Pointed Chutney, Hawaii. (See explanatory note under Lemon Chutney). Size medium;

form rather long, tapering to a sharp point; color yellow; peeling qualities good;

texture fair, many specimens found with peculiar white lumps in the flesh, which,

however, are not thought to be normal but due to the work of mealy bugs in large

numbers on the exterior of the fruit throughout its time of growth; flavor decidedly

acid; color of flesh very light just beneath the skin, ripening from the center outward

with the outer layer quite firm, while the interior has become softened, a character

found in many of the chutneys ; seed of medium size, resembling the outline of the

fruit; tree a vigorous grower and heavy cropper.—Higgins.

PooToo. Listed, but not described, by William Bros., Ceylon.

Ptnia, India. Introduced under S. P. I. No. 10655. Now under trial in Florida. Sent to

California for trial, in 1911, by Bureau of Plant Industry.

A medium sized, stringy kind. Flavor very good.—Saharanpur.

Prolific bearer; small size; first quality; color reddish yellow; stone small; tree

tender; ripens late; keeps well; slow grower; lemon .scented.—Hartless, Saharanpur.

PvAREKHAS. Listed, liut not described, by William Bros., Ceylon.

Pvasee, India. Introduced under S. P. I. Nos. 9545 and 10663.

A medium sized fruit of subacid flavor. Good.—Saharanpur.

Sparse bearer; medium sized; third quality; color yellowish brown; stone medium;

tree tender; ripens mid season; keeps well; medium grower; somewhat sour at times.

—

Hartless, Saharanpur.

Pyrie, India. Weight eight ounces; size three and three-fourths by three inches; skin vary-

ing from red on the shoulder to pale yellow at the beak, very brightly colored; pulp

soft, creamy, of delicious delicate flavor; stalk scar prominent; beak large. A first

class sort.—Woodrow.

Ragu, India. Size five and seven-eighths liy two anil one-eighth inches; skin yellow; pulp

deep yellow; flavor distinct and agreeable; no fiber; both shoulders falling; large

depression in place of beak.—Woodrow.

Rainbow, Hawaii. Known to a limited number of people under this name, the one tree

of the variety known to the writer being in the Henry Davis homestead at Punahou,

Honolulu. Size medium; form resembling that of the so-called French or Wine mango;

color light green on the unexposed side licfore ripening, tlie exposed side being over-

laid with dull red which brightens in ripening to orange red in dots or stripes, much
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brighter red than in the French; peeling quaUties good; texture fair; flesh light yellow;

flavor good, resembling Xo. 7.—Higgins.

Rajl\, India. Weight seven ounces; size three and one-eighth by two and one-half inches;

skin yellowish green, tinged red on shoulder; pulp deep yellow, of rich sweet flavor,

and no fiber; left shoulder level, right shoulder falling; beak none.—Woodrow.

Rajpubv, India. Introduced under S. P. I. No. 710.5. Fruited in Florida. Sent to Cali-

fornia for trial, in 1911, by Bureau of Plant Industry. (Also spelled Rajpuri,

Rajabury, and Rajapiirri).

Average size about ten ounces in weight, a trifle elongated, flavor rich and buttery.

Both flavor and aroma distinct from any other mango; very attractive and very

prolific.— Reasoner, Florida.

This is a fruit averaging from eleven to twelve ounces, and while it is practically

free from fiber and of a delicate texture and flavor, its remarkable characteristic is

its perfume, which is entirely diff'erent from any other mango yet grown in this

section. This perfume, fascinating and delicate as it is, is hard to describe, and this

mango, like many others that are being propagated here, is bound to become of great

value, as it promises to be a prolific bearer and a great favorite.—The Homeseeker.

It weighs from seven to fourteen ounces, .seventy-five per cent, of all the fruit

weighing from ten to eleven ounces, and is more nearly globular in shape than any

ether of our mangos. It has a fine aroma and flavor, whicli are distinct and peculiar

to itself, preferred by many to Mulgoba or Alphonse. Yellow, with delicate pink

cheek where exposed to the sun. As nearly spherical in .shape as a mango ever is.

—

Beach, Florida.

Raspbury, India. Introduced under S. P. I. No. 7106.

Raspuhi. Listed, but not described, by William Bros., Ceylon.

Raynaud, French West Indies. Native of the Indian archipelago. Small, round, light

colored outside, flesh whitish and aromatic.—Jumelle.

Redondo, Porto Rico. A large, thick-meated form, common in the Ponce market. In form

it is quite symmetrical, with a decidedly depressed stem. In color it varies from green

to red, the diff"erence being in some instances so marked as to suggest a distinct iype.

The color seemed the only difference, however, and the market people insisted that

the green and the red might come from tlic same tree. The flesh is very juicy, moder-

ately free from fiber, and of a very good flavor.—Collins.

Red No. 11, West Indies. A West Indian descendant of a fine Indian sort, having high

color, but is small and somewhat fibrous.—Reasoner, Florida.

Reine A.mei.ie, French West Indies. Skin very thin, slightly sjiotted, easily .separ.itod from

the pulp.—Jumelle.

ROBEBTS, Florida. This is a descendant from No. 11 imd has liccn i)r()|>agate<I by l)U<lding

to some extent. It is distinctly to be i)referrcd to ihv usual run of No. H's, being

highly colored and having le.ss fiber.—Rolfs.

RoMANi, India. Introduced under S. P. I. No. 10(i.-,H. A imdiiiMi •.i/,-,! finil, sMl)M(i(i, of

very fine flavor.—Saharan])ur.

Roos, India. Introduced under S. 1*. I. No. 7()i:}.

Rosa. Porto Uico. A nearly spherical form, .seen at Yauco, yellow in color, with one side

a beautiful red. The skin is very thin, the meat comparatively free from fiber, very

nillcl and pleasant, without a trace of turi)entine flavor.—Collins.

Rlntba. Listed, but not described, by William Bros., Ceylon.

Rupee, Ceylon. Introduced under S. P. I. No. HUJ. The largest fruited mango grown in

Ceylon. It is called the Rupee, or two shilHng mango, because of the price paid for

a single fruit. It.s origin Is iiiiknowii. It Is very large, sometimes five inches long,

nearly globular, light green In color when rljie. A shy bearer. Skin tender and easily
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bruisefl, rendering the fruit a poor shipper. Flesli is golden yellow. Seed small in

proportion to size of fruit. A rare variety even in Ceylon. Flesh free from stringi-

ness and flavor delicious, but only when perfectly ripened on the tree. The tree is

not very robust, and Dr. Drieberg does not recommend the variety for general planting.

—Fairchild.

Very large and somewhat round, pulp luscious and free from fiber; similar to

Inerma of Bombay.—Macmillan.

This is also called the Two Skillin;/. It is a sparse bearer; fruit the largest of

the local (Ceylon) varieties, of first quality; skin pale green; seed small compared to

size of fruit; ripens late and is not a good keeper. The tree is not a free grower

and is tender. This variety is scarce and expensive. Kcquires very careful ripening.

—Dr. Drieberg.

Russet, Hawaii. Introduced under S. P. I. No. 1^930.

Ryotya, India. Weight eight ounces; size three and three-eighths by two and three-fourths

inches; skin bright crimson on exposed side, creamy on shaded side; pulp creamy
yellow, of extra fine quality, and no fiber; both shoulders falling equally; no beak;

exactly obovate. A really fine fruit, handsome and prolific.—Woodrow.

Sa Pachand. Listed, but not described, by William Bros., Ceylon.

SAFAfflA. Listed, but not described, by William Bros., Ceylon.

Safeda. Listed, but not described, by William Bros., Ceylon.

Saffron, Hawaii. Size medium; form rather short, resembling Wooten Chutney; peeling

qualities fair; color rich saffron; texture good; flavor good. The original tree of this

variety in the islands is a seedling growing at Kalihi. It is one of the most esteemed

of the local seedlings.—Higgins.

Saiiaranpub No. 1. Listed, but not described, by Reasoner Bros., Florida.

Saint Aime, India. Weight fifteen ounces; size four by four inches; skin greenish yellow;

pulp deep orange, of coarse grain but rich flavor; left shoulder high and broad, right

shoulder low and broad; beak none.—Woodrow.

Salamar, India. Introduced under S. P. I. No. 9535. Now under trial in Florida. Sent

to California for trial, in 1911, by Bureau of Plant Industry.

Salgada, India. Weight twenty-four ounces; size five and one-fourth by four and one-half

inches; skin greenish yellow on shoulder, shading downward to yellow; very sweet

and agreeably flavored; right shoulder very high, left shoulder level, then descending.

—

Woodrow.

Salgadina, India. Weight seven ounces; size three and three-eighths by two and three-

fourths inches; skin rich crimson, shading to yellow; pulp deep yellow; left shoulder

level, right shoulder falling; beak none.—Woodrow.

Sai.ibunda, India. Introduced under S. P. I. Nos. 9513 and 1064;?.

A distinct variety, a large fruit, subacid flavor, color greenish yellow.—Saharanpur.

Prolific bearer; small size; second quality; yellowish red; stone medium; tree

hardy; ripens medium; keeps well; medium vigorous grower; good.—Hartless, Sahar-

anpur.

Samar Chist, India. Introduced under S. P. I. No. 9534.

Samoan, Hawaii. So called by Mr. Allan Herbert, who introduced the seed from Samoa.

Size medium; form oblong; color pale yellow with a bright tinge on the exposed cheek,

occasionally striped; peeling qualities fair; texture good for a seedling, the fibers

being very fine; flesh light yellow just under the rind, .slightly darker within; flavor

sweet, with abundant juice.—Higgins.

San-dersma, India. Fruited in Florida. (Synonyms Sandershah, Sanderehaip, Soondershah

S. P. I. No. 7108, and Sandershah S. P. I. No. 10665).

A long fruit, stringy, flavor peculiar and only liked by some people.—Saharanpur.
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Prolific bearer; size small; third quality; color green; stone large; tree hardy;

ripens mid season; does not keep well; free grower; fair.—Hartless, Saharanpur.

So far as known the latest to ripen. Fruit long, yellow, of the verj- largest

size, sometimes weighing two pounds. Somewhat acid.—Reasoner, Florida.

Form long, compressed, and rather slender, tapering toward stem and terminating

in a distinct curved beak at the apex; size very large, averaging around twenty ounces

in weight, and occasionally attaining a weight of two pounds; stem stout, apex prom-

inent, curved and l)eaked; surface smooth; color clear yellow, with faint pinkish blush

in the sun; dots numerous, small, russeted; skin moderately thick; seed long, curved,

thin, small in proportion to size of fruit and thickness of flesh; flesh rich reddish

yellow, Juicy and tender, almost entirely free from fiber; flavor sprightly and refresh-

ing in the fresh state, though with rather less aroma than MuUjoba. Its higher acidity

will doubtless render it more acceptable for serving in sliced form than are most of

the mangos thus far obtainable in our markets. Season very late, ripening in the

latter part of August at Miami, Florida.—1907 Yearl)ook U. S. Dept. of Agriculture.

Sa.vdihh, India. Introduced under S. P. I. Nos. 9547 and 106(i7. Xow under trial in

Florida.

A small long shaped fruit. Stringy but of fine flavor.—Saharanpur.

Prolific bearer; small size; second quality; color red; stone medium; ripens mid

season; keeps well; medium grower; good.—Hartless, Saharanpur.

Sans-P.vreii.i.e, French West Indies. Largest of all, hut of int-dincre (iiiality. .lunirlle.

S.xRi. Listed, but not described, by William Bros., Ci-ylmi.

S.xHiKiiAS. Listed, luit not described, by W'iUiiiiii Hros,. C'cyloii.

Seed-Ma.voo, Ceylon. A miimII uv.-.l fniit, with sciii.ty
J
nicy pulp of a ilistinct piquant

flavor.—Macmillan.

Shah-Passand, India. Is a much esteemed variety said to lu- tin- s.iuic as .MmUI.i, and two

pounds in weight, and of irregular shajie.—Woodrow.

SiiARBATi Brown-, India. Introduced under S. P. I. No. 9.518. Now under trial in I'lorid.i.

Prolific liearer; small size; second quality; color brown; stone medium; tree hardy;

ripens early; keeps well; medium grower; good.—Hartless, Saharanpur.

SiiAHHATi Bi.ACK, India. Introduced under S. P. 1. Nos. 9547 and 10669. Now under trial

in Florida. Sent to California for trial, in 1911, by Bureau of Plant Industry.

Prolific bearer; small size; second quality; color black; stone medium; not hardy

in I'nited Provinces; ripens rarly; keeps well; inrdiuMi ^r^m.r; good. Hartless,

Saharanpur.

SiiKSURiA, India. Weight seven ounces; si/.,- four and onc-eigl.ll. by two and Ihrce-scvcnths

inches; skin deep yellow, spotted and flushed with carmine; pulp very fine, creamy, and

rich in flavor, with a few fibers near the skin; left .shoulder rising slightly, right

shoulder falling abruptly; beak none.—Woodrow.

SiiUAWANi Ai.i'iio.NSE, India. Weight fourteen ounces; size four and s<-vcn-<-igliths by three

and three-fourths inches; skin yellow; pulp deep yellow of fine flavor; stone large;

left shoulder very broad and rising slightly, right slicuildcr falling; beak marked by

an abrupt contraction.—Woodrow.

SiNOAPtR, India. Introduced under S. P. I. No. 9,550. I- ruited in I'lorida. .Sent to Cali

fornia for trial, in 1911, by Bureau of Plant Industry.

.\ small fruited variety of Bombay mango, flavor excellent.—Saharanpur.

Sparse bearer; medium size; second quality; color yellow; stone medium; tree

hardy; ripens medium; kei-|is well; sli>w grow<r; Insli- resembles a loquat.—Hartless.

,SaharHn|iur.

Fruited for the first time in 1911, nM\ pnive<l to be all that was claimed for it

by our Indian correspondent. The skin is gn-i-n and golden yellow, finely mottled,

thick and strong, with a grayish-blue bloom, cleMo and fnr from splitting. The flavor
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is distinct, rich and sweet, with characteristic true mango flavor. The fruits are

remarkably uniform in shape, meaty, thick and solid, perfect, weighing from fourteen

to twenty ounces each, and we judge will be a remarkably good shipper. The seed

is medium and flat.—Keasoner, Florida.

SiTALOHOOA. Listed, but not described, by William Bros., Ceylon.

Society's. Listed, but not described, by William Bros., Ceylon.

Stalkaht, India. Introduced under S. P. I. No. 9514. Now under trial in Florida. Sent

to California for trial, in I9I1, by Bureau of Plant Industry.

A small fruited variety of Bombay mango, flavor excellent.—Saharanpur.

Prolific bearer; medium size; first quality; color yellowish red; stone medium;

tree hardy; ripens early; keeps well; free grower; resembles the Bombay.—Hartlees,

Saharanpur.

Strawberry of India. Introduced under S. P. I. Nos. 9515 and 10643. Fruited in Florida.

Medium sized, with a strawberry flavor. A longish, hooked, pointed fruit. Flavor

good.—Saharanpur.

Fruited in 1910 for first time. Fruit small, of delicious flavor. Contains .some

fiber. A medium strong grower.—Reasoner, Florida.

Sparse bearer; small size; .second quality; color yellowish red; stone medium; tree

tender; ripens medium; keeps well; free grower; strawberry flavored.—Hartless,

Saharanpur.

.Strawberry of Hawaii. Size large; form roundi.sh, uniform; color l)efore ripening very

light green overlaid on exposed side with dull red, which brightens on ripening; flavor

very good; flesh light in color; seed medium.—Higgins.

Sucretino, India. Weight twelve ounces; size four by three and one- fourth inches; skin

slightly yellowish at top but deepening to green at base; pulp sweet, with an agreeable

subacid flavor; both shoulders falling; l)eak, i)lace slightly depressed.—Woodrow.

Si'FAiDA No. 1, India. Now under trial in Florida, Sent to California for trial, in 1911,

by Bureau of Plant Industry.

Prolific bearer; size large; first quality; color green; stone large; tree tender;

ripens late; keeps well; slow grower; very good flavored; flesh firm.—Hartless,

Saharanpur.

SuFAmA Xo. -2, India. Prolific bearer; size large; second quality; color green; stone large;

tree tender; ripens late; keeps well; medium free grower; fairly good.—Hartless,

Saharanpur.

Summer Apple, Hawaii. In size and form this closely resembles the Davis No. 11, but it

is very unlike it in other respects. Color a very light green and yellow, slightly orange

tinted on the exposed side, and dotted with orange red; texture fair; flavor very poor;

color of flesh rather light; seed medium size.—Higgins.

SrxHARA, India. Introduced under S. P. I. Xo. 9551.

SuHKHA, India. Introudced under S. P. I. Xos. 955i and 10(i.5-'. Xow under trial in

Florida. Sent to Cahfornia for trial, in 1911, by Bureau nf Plant Industry.

A stringy kind, but of good flavor.—Saharanpur.

Prolific bearer; medium size; first quality; yellov^^ish red; stone medium; tree

hardy; ripens late; keeps well; moderate grower; good.—Hartless, Saharanpur.

StRKHYA, India. AVeight four ounces; size three and one-eighth by two and three-eighths

inches; skin rich creamy yellow, with crimson speckled shoulders; pulp pale cream

colored, not fibrous, but of cloying flavor; left .shoulder rising, right .shoulder falling

abruptly; beak none. A very showy fruit produced in great abundance.—Woodrow.

Tamakcha, India. Introduced under S. P. I. Xos. 9553 and 10653.

A large fruit, greenish yellow, flavor good.—Saharanpur.

Sparse bearer; size small; second quality; color yellowish red; stone medium; tree

tender; keeps well; ripens medium; free grower; sweet.—Hartless, Saharanpur.
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Thubston-, Oylon. Introduced under S. P. I. N'o. 8413.

Fruit is of medium size, short, and somewhat globular. The stone is of medium
size and the skin is dark green when ripe. It ripens well off the tree. It is a vigorous

grower, has a sweet flavor, and according to Dr. Drieberg is acid when not fully ripe.

The flesh is greenish in color near the skin and slightly fibrous.—Fairchild.

To.^sHAiK. Listed, but not described, by William Bros., Ceylon.

ToTAPAHi, India. (Synonym Totafari). Introduced under S. P. I. N'o. 873:?. Fruited in

Florida. Sent to California for trial, in 1911, by Bureau of Plant Industry.

Skin very smooth, altogether yellow, moderately tough, pulp concolorous with skin.

Slightly fibrous, flavor excellent. It measures four and seven-eighths by two and seven-

eighths inches. Both shoulders fall equally, beak small liut distinct (Bhide).

—

Woodrow.

A good midseason sort, resembling Sandersha, but only aliout half the size. Bears

when very small.—Reasoner, Florida.

This has proven to be a good fruit. It is about the size of Beimel, but has not the

same aroma or flavor, still it is very desirable and a valuable acquisition. Weight

eight to ten ounces. Rather long and pointed at blossom end, nuich like Siindersha

on a smaller scale. A free bearer.—Beach, Florida.

Vanilla, Hawaii. Size medium to large; form approaching roundness, with the stigraatic

point more or less prominent; color quite uniform when ripe, passing through shades

of yellow to those of orange yellow when ripening; peeling qualities good; texture fair

to good; flavor rather too pronounced, with a slight bitter principle clo.sc to the seed;

color of flesh orange; seed medium to large.—Higgins.

Walnut, Hawaii. Size small to very small; some specimens being not nuich larger than

a walnut; form rounded, but not full on the stigmatic side, the stigmatic point being

almost obliterated; color a shade of yellow on the unexposed side, the exposed side

blushed with red and orange at the stem end; peeling qualities fair; flavor fair; texture

fair; seed large. It is valuable chiefly as a curiosity.—Higgins.

White .\lphonse (or Safeda Alfooa), India. Introduced under S. P. I. No. i-'970. Now
under trial in Florida. Sent to California for trial, in 1911, by Bureau of Plant

Industry.

The Advocate of India has this to say of the White Alphonse mango: "We have

at this moment on the oflice table a specimen of mango which has been sent us,—the

like of which has never before been grown. It is a White .tlphonse, perfect in shape,

with a beautiful satin skin and a subtle aroma which faithfully indicates the delicate

flavor of its golden pulp. It is a triumph in every respect, with tlie smallest stone for

its size. Yet it is gigantic in weight and proportions. A good specimen of our Golden

Alphonso, so far our best mango, does not weigh more than about four ounces. The

White Alphonse just fails to tip the beam nt the weight of two and one-half pounds."

Michael.—Bureau of Plant Industry.

WooTTEx CiiiTNEY, Hawaii. Sec explanatory note under Lemon Chutney.

This name lias been given to the variety because the only tree of the kind

known is growing on the residence property of Mr. Harry Wootten in Honolulu. Size

medium to large; color when ripe a shade between orange yellow and yellow orange,

with tinges of pink and red at stem end; peeling qualities fair; texture very good;

flavor excellent; seed rather small for the size of the fruit. .\n important characteristic

of this variety is that while still solid it has a very beautiful color as if ripe, making

It a desirable market form. It is one of the best of this <'lass of mangos.— Higgins.



New and Little Known Trees Suitable for

Southern California Avenues
UK. ( . F. KRAXCESCHI

SANTA BARBAHA. CALIFORNIA

Soutlicrn California lias started at last to build f;ood roads, and there is no

reason wliate\tr wliy we should not ha\e them as perfect as any in the world,

because we are ahle to employ the best talent and tlie best materials, while our

exceptionally e(iual)!e climatic conditions are ideal for the maintenance of good

roads.

If we need ])erfe(t ro.ids ue also need them to he lieautiful. and it is obvious

that more careful attention is going to be bestowed on the selection of trees which

will prove best adapted either for ornament or for shade.

Everybody in Southern California is aware of the fact that we are .able to

draw upon almost any part of the world for ornamental trees, just as we do for

all sorts of shrubs and other plants. Consequently, there will be much too many
for this especial purpose. In this paper I am going to mention only such trees

as have already proven themselves particularly desirable for planting along

avenues or roadways of considerable length, and between sixty to one hundred

feet wide.

The selection of trees best adapted for jilanting on streets in the residence

sections of our towns is obviously subject to more special requirements and

restrictions, and will not be treated in this paper. The question whether in

Southern California deciduous trees must entirely be supplanted by evergreens

I am not going to discuss, believing that either one class or the other might be

preferable under different conditions.

As I understand it. the beauty of an avenue of trees resides principally in

their uniform growth and in each individual tree being allowed to display its

particular character and features, and not to become entangled with its neighbors.

Along such avenues, sixty to one hundred feet wide, and which, very likely,

will not have cemented or asphalted sidewalks, trees which will eventually attain

sixty to one hundred feet in height will not be objectionable, even if they grow a

very big trunk.

Native Evergreen Trees

The following California native trees have already been jilanted on a more

or less extensive scale and are sure to prove satisfactory:

Prunus integrifolia. "Island Cherry," "Islay," by some botanists considered

to be only a form of the "mountain" or "wild cherry," but a native (exclusively)

of Santa Cruz. Santa Rosa and Santa Catalina islands. Of rapid and jiyramidal

growth, the glossy foliage much varying in shape and size, but never holly-like.

Will thrive in almost any kind of soil, and stand well heavy winds. May attain

sixty to eighty feet; should be ])lanted twenty-five to fifty feet apart.
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Qiirrcus agrifolin, thi coiiiinoii "{'alifornia I.ive Oak," will grow fast enough

in tolerably good soil, and with plenty- of moisture at the roots; in poor and dry

soil will develop slower but will attain large size and a great age, as shown by

the huge trees among the sandstone boulders on the ridge at Montarioso. ^[ay

attain sixty feet, or over; being of sjireading habit, should be planted not less

than forty feet ajiart.

Quercus chri/solepis, 'Golden-leaf Oak." "Canyon Live Oak.' g<iu rally found

higher up in the mountains than the i)receding. and attaining about same size,

!)ut not such a fast grower.

Li/ntioihtniiniis floribundus v.ir. (i.iplriiifolliix. "Palo Fierro" or "Ironwood"

of Santa Cruz and Santa Rosa islands; of rigularly ))yraniidal shajie. very con-

spicuous for its aromatic, fern-like foliage, and large umbels of wliite. strong

.scented flowers. M.iy .attain fifty feet and over, should be pl.mtcil twenty or

twenty-five feet apart.

VmbelUdaria califonilrn. "X:iti\e B.iy" or "I..iurel." of dense, column.ir

growth, quite heavily foliaged, tlie strong scented, deep green leaves persisting for

.several years. Will not succeed far from water, may attain si.\ty to eighty feet,

and occasionally much more, like the gigantic specimen at Cathedral Oaks, five

miles north of Santa Barbara. Should be planted twenty-five or thirty feet apart.

Chamaecyparis lawsoiiiana, "I.awson Cy])ress." Surely one of the most de-

sirable among conifers, on account of its feathery branches and ))leas,ant green

color. Will succeed ev.'ii in |>oor soil and witli little nioistur.-. but uiueli better

under more favor.-ible eonditions. To r.t.iiu its full beauty, not unlike most other

conifers, its lower br.-mches ought to be .allowed to droop to the ground, and

therefore it should not be jilanted at less than forty feet. There is no doubt that

the most pietures(iue effect will be obtained if conifers are used only on sloping

ground, in which jjosition tliry will .also tliri\.- mucli better.

inori' colunniar in habit than the ])reeeding. .uid not sueli .1 f.ist growi r. Could be

|)lanted twenty-five to thirty feet apart. Not of fe.ithery eti'.ct. but th,' emerald

green of its foliagi' is very attractive.

Exotic Evergreen Trees

/\ c.-rtain numlxr of conifers belong to this section, whieji li.ive been planted

more or liss in our gardens ,ind p.irks. but li.irdly .it all for .ivemus.

Aniurariii rxcrlia. the "Norfolk Isluid Pin," or "St.-.r Pine." le.ads the list

for its wonderful beauty .and fast growth. 1 do not know of any other tree, no

matter from whatever country, ))ossessing such a distinctiveness of character, and

such a solemnity of outline. But it could not be used for .avenues inider one

l.undred feet wi.je. and shnul.l be plant. .1 from sixty to eighty f. el apart. It is

not at all p.arlieul.ar .about soli, .as shown in S.mla H.irb.ir.a wli.rr most inim.rous

.and most b.-.iuliful specimens are growing, both in the rich innist soil down town

and rui th<- i\T\ liard-pati in the upper part of town.

Araucaria hiflwillii. the- "Hunya-buiiya" of (^leenslan(l. will, al I, .,st in this

eoMrilry, grow not as tall and nnieh slow, r tli.ui tin- pr.-e.iliiig. .anil it .ipp..irs to

need also deei)iT soil and more inolslnri-. IJul it is most im))rissi\.- for its dens.'
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p_vraniid.s of a dark green color. Slioiild be planted not less than fifty feet apart.

Cunnivghamia sinensis, from C'liina, offers about the same outline as A.

bidmillii, but with branches more drooping, the foliage of distinctly glaucous color.

It will stand more cold and more heat, but needs deep soil and plenty of moisture

at the roots, otherwise losing its lower branches and looking very unsightly. The

finest specimens that I know of are at the Tevis place near Bakersficld, where

tile range of temperature is [jretty wide, but soil is deep and moist. Plant fifty

feet apart.

Cfdnis dcodara, or "Himalayan Cedar," is well known in gardens, but has

never been much used as an avenue tree. I know only of the Santa liosa avenue

in Altadena, which is certainly very striking, but the effect is spoiled by the avenue

not being wide enough and by the trees having been set much too close together.

It should not be less than forty feet.

Cupressus sempervirens, the "Italian" or "Oriental Cypress," has been, of

late much used (and abused) in California gardens. It is sure to make splendid

avenues, like those of tlie most ancient and more beautiful villas in Italy, but one

must not forget that in rich soil and with plenty of moisture, it is sure to lose its

character and "to grow fat," its lateral branches spreading out under the over-

weight of foliage ; also that the full effect of a cypress avenue cannot be obtained

in only a few years. The spreading form of the Italian cypress, much despised

in California, will make splendid trees, even in the poorest soil, having the same

outline and offering the same scenic effect as firs and spruces, which are an

impossibility here. If planted in rich and moist soil Citpressiis horizonthalis will

be at its best, displaying more fully its above mentioned character. The "columnar"

form can be planted as close as sixteen or twenty feet, the "spreading" one will

reiiuire at least twice as much.

Cupressus guadalupensis, "Blue Cypress" of Guadalupe island, not over

seventy feet in height, and normally of a peculiar "ovoidal" outline, at least up to

H certain age. Particularly recommendable for dry, rocky locations, growing

naturally upon disintegrated lava currents. Quite "blue" in the young age, and

its bark peeling off, just like cherry trees and Araucaria cunninghamii. With age

it is much liable to vary, both in color and in outline, as I had the opportunity

of remarking when in (juadalupe island many years ago. Plant from twenty-five

to forty feet apart.

Cupressus arizonica, (Figure 80), from tiie mountains in northern Arizona,

will retain its silvery color, better than the preceding. It will grow not quite

as tall and will spread more at the base, while it will stand much more cold and

any amount of drought. Plant from thirty to forty feet apart.

Australian Eucalyptus are recommendable for avenues, including the common

E. globulus, "Blue Gum," which to this date has been used along roadwaj's,

probably more extensively tlian any other tree but rather as a rao.st effective wind-

break tiian for beautifying the same. The following kinds appear to be more

particularly recommendable for avenues

:

Eucali/ptus citriodnra, "I.emon-scentfd Gum," quite unique for its smooth,

ivory white, tapering trunk, rising to one hundred and fifty feet, .md for its
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comparatively small but very regular crown, from wliich such delicious perfume

exhales in foggy weather. Should be planted thirty to forty feet apart.

Eucalyptus rosiraia, "Red Gum," almost as fast a grower as the "Blue

Gum," and having the advantage of standing more cold in the young stage, and

of being more graceful in sha])e and more uniform wlien full grown. Plant

about forty feet apart.

Cupre: arizonica on its dry native heath

,. to .iglltv fret hEucali/iilu.s foniulii, '^'.•it(,' up to liglity fi it higli ; highlv niotiiniitidable

not only for its standing sahn<- and alkaline soil bett.r than .my olhi r, but also for

the very peculiar siiining and pliiiiiy cITcel of its foliage. .Sliould he pl;inted at

ftlMiut forty feet ajiart.

Kucaliiplui holri/oitlix. "H.ist.ird Maiiog.iny. up to om Ijundrcd feet; a

liandfiotnc, .symmelricnlly shaped Irei', standing drought well. I'lant at forty feet.
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Eucalyptus saligna, "Grey Gum," up to one hundred feet, of weeping effect

like the "weeping willow," leaves also willow shaped. Plant at about forty feet.

There are also a number of species of Ficus, "rubber trees," from different

countries which are particularly suitable for wide avenues.

Ficus macrophylla, "Morcton Bay Fig," is the most widely known, and it

makes a magnificent tree, as one can judge from the few large specimens which

escaped destruction during the wonderful extension of building in our Southern

California cities. This should not be spaced under seventy-five to eighty feet,

and it should be excluded from locations subject to heavy winds which may break

too easily its heavily laden limbs.

Ficus rubiginosa or australis, also from Australia, will grow not as large. It

has also smaller leaves, and it will stand more cold; will also stand the wind much

better. Plant from forty to fifty feet apart.

Ficus bellingeri, from Queensland, appears to be a decided improvement on

the preceding, but there are no large enough specimens as yet to form a positive

judgment.

Ficus retusa, from India and Southern China (synonym F. nitida), is prob-

ably the species which has gained the widest reputation as an avenue tree. Much

planted at Hongkong, in Algeria and in Sicily; there used to be some fine speci-

mens in the center of Los Angeles, which had to give room to sky scrapers.

It appears not to grow as fast as /'. macrophylla; its foliage is thick and somewhat

in the shape of the "strawberry guava." It will need good soil, plenty of moisture

and plenty of heat to develop in the proper way. Plant at about forty feet apart.

Hymenosporum flavum, Queensland, up to one hundred feet; related to the

Pittosporums, but finer than any of them. Fast and pyramidal growing, its

branches slightly drooping and laden in spring with a profusion of jasmine shaped

and jasmine scented, yellow flowers. Not at all particular about quality of soil,

but not recommended for very dry places. Plant at thirty or forty feet apart.

Pittosporum rhombifolium, Queensland, up to eighty feet high; probably the

tallest and the handsomest of all kinds introduced so far, not only for its very

regular pyramidal shape, and peculiar foliage, but also for the great profusion

of its yellowish white, fragrant flowers in summer, and of its shining bright yellow

berries which persist almost all winter. Plant at thirty or forty feet apart.

Quercus suber, the "cork oak" of the Mediterranean basin. It has about the

general outline of our native live oak, but will make faster growth, and is also

interesting for its bark. Plant forty feet apart.

Sterculia gregori, (Figure 81), from Western Australia; the very best of all

kinds of Sterculia or Brachychiton, "bottle trees," "flame trees," introduced so

far, the finest specimen to be seen at Alhambra. Clothed down to the ground with

glossy, coriaceous foliage which persists for many years, and sets out well the

heavy bunches of salmon colored flowers which are produced for several months.

.May attain one hundred feet in height. Plant at forty or fifty feet.

Pircunia dioica, Argentina, the "Ombu" of the Pampas, "Bella Sombra" of

the Spaniards who introduced it to Europe. In good soil will beat almost all other

trees for quick growth and for beautiful sliade, but will also stand drought won-



206 PoMoxA College Jotrxal of Economic

derfully well. It will in time build huge buttresses at the base, like those of many

species of tropical Ficus. Should he planted about fifty feet apart.

Tipuana speciosa, Argentina, there called "Tijja," and considered one of the

finest among native trees. M.-iy attain one hundred feet, and builds a straight

Figure 81. Sterculia gregori at Alhambra, California.

trunk, crowned by feathery foli.'ige of ligh( gn

yellow flowers. I'liint about forty feet apart.
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DfiKlrocaliuniis latiflorus. from the isl.uid of Formosa, "uprigllt giant

hamboo." For low lands, and t\tti wlicrr moistun- might be excessive for other

trees, clumps of this giant bamboo will make magnificent avenues, in the same way

as they will make the most efficient wind breaks (if planted closer together). Does

well also on drier ground, as can he seen in Montceito. etc. For avenues should

he |)larit(d tliirty to fifty feet apart.

Deciduous Trees

Acer macropht/Uum, California. This has broader leaves than any other kind

of maples that are found scattered on the northern hemisphere, and it is certainly

one of the finest. In order to grow well and to retain its foliage until late it will

need jilentv of moisture at the roots, as otherwise the leaves will begin to drop in

-Vtigust or earlier. Same remark ajijilies to other deciduous trees. This grows up

Figure 82. Cedrela fissihs planted in 1897.

to eighty feet, and should be planted tiiirty to forty fe.t apart.

Quercus lohata, California, "Valley Oak," "Iloble" of the native Californians.

In deep soil and with jilenty of moisture this makes a truly magnificent, widely

sj)reading tree, but could not be used under different conditions. May attain sixty

or eighty feet ; should be planted eighty to one hundred feet apart.

Platanus racemosa, native "Plane" or "S^vcamore." While the oldest trees are

often distorted in the most extraordinary ways, young trees can be easily trained

to any desired shape, and this kind has a heauty of its own unrivalled by other

deciduous trees. It may attain sixty feet or more, and should be set at least thirty

feet apart.
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Fraxinii3 velutina, "Arizona Ash." Grows fast and very symmetrical in

shape, with branches gracefully drooping, and it has the great merit of growing

well in alkaline soil where hardly any other tree will do. Grows up to sixty feet

or more. Should he planted thirty to forty feet apart.

Cedrela fissilis, (Figure 82), Paraguay and Brazil, "Brazilian cedar wood."

For avenues where not much shade is required tliis is sure to be a first class

deciduous tree, its trunk rising up straight to a considerable height without branch-

ing, the branches never very heavy and forming a symmetrical head. Finest

specimen to be seen in my old garden on State street in Santa Barbara whicli I

planted in 1897, and must be now about si.xty feet iiigli. Timber is also very

valuable, nmch like "Cuban" or "Sjjanish Cedar," Cedrela odorata. Should be

planted thirty to fortv feet ,ii)art.



Plants and Plans for Small Places, II

I.ONO nEACIl, CALIFORNIA

"True art is the art of concealing art." Tliis is especially true in landscape

work. The most beautiful landscape effect, produced by man, is that which most

closely resembles nature's own creations, and which reveals no trace of man's

invasion. .Such an effect can, however, be produced only on a large scale.

Till- grounds of the city home afford too confined an area to make possible

such an attempt. But the smallest ])lot will respond to proper treatment in a way

at once surprising and delightful. We must take conditions as they are, weigh

them, and make the best of them. In our selection of plantings, interest is greatly

increased by choosing those plants that are unusual and seldom seen. Among the

rarer trees proven hardy in Southern California are: The silver tree or Leucaden-

dron argenteum, a tree of pyramidal growth and silvery foliage ; Lyonothamnus

floribundiis, native to our Channel islands and wortliy of more attention ; Maytenus

hoaria, which is a low growing tree of delicate foliage and graceful habit;

Salisburia adiantifolia, or the maiden hair tree ; Parkinsonia aculeata, and Lagu-

naria patersonii. These, with a possible list of many others, are both obtainable

and desirable.

Among the shrubs arc nunibtrs of the Baiihinia.s and Hibiscus; Choisya

trrnata wliich is a frequent and abundant bloomer ;6'n;Y/cH/(i forida, or tlie fragrant

ea])c jasmine; and Coprosmn baiirriaiiii, whose glossy foliage is remarkably dust

jjroof.

Among the vines are the ))aNsi(in vines, Bignonias, Jasminums, Solanums and

Boilgain f illeas. Bougainvillea laterita is especially beautiful with its abundance

of brick-red bracts.

Landscaping is considered by many to be a luxury. It is economy; economy

of the most practical sort. A home site with a few tiirifty trees and shrubs

growing upon it will bring a price far greater than the same plot before it was

planted, and will pay a good big interest on the added expense of improvement.

Where the limited space of restricted quarters must necessarily be considered,

it is well, both from the standpoint of economies and of personal satisfaction, to

combine the useful with the decorative. This can very readily be done. There

are now many subtropical and tropical fruits of unusual flavor and food value, as

well as beauty, which have become acclimatized to our Southern California condi-

tions, and which are fast becoming popular witli tiie i)eople. Among the most

important of these may be classed the avocado {Persea gratissima), which seems

destined to become an important factor in the horticultural sphere of Southern

California. The Feijoa sellowiana is an exceptionally showy shrub with beautiful

flowers, silvery foliage and fruit of rare quality. This shrub will stand a wide

range of temperature and is a great drought resistant. The mango bids fair to
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licconic a perniaiuiit rcsid.iit of tliis locality, and the Queensland nut {Macadamia

trruifol'ia) has already ])rov(ii to he a successful fruiter here. In addition to

tluse, are the Anona chcriiiiolin, Sapote bianco, numerous of the guavas (gen.

Pxidliiiii). the loquat, citrus fruits and several of the Eugenias, all of which are

useful and desirable as ornamentals aside from their fruiting value and interest.

From what I have just said, do not infer that, in landscape art, stress should

he placed upon the individual or specimen tree. This would be contrary to all

I
M

Figure 84*. 1. roses; 2, Bougainvillea spectabilis; 3, geraniums; 4, oranges; 5,

Phoenix canariensis; 6, Cocos plumosa; 7, Washingtonia robusta; 8, Cedrus deodora.

" The a<C()m])aiiying half tone and (Majrrain, Figure 81., shows more than ordinary taste

in the arraiifrement of ])lants on a small seale. The vims cm the jiorch, the hanging hasl<ets

and the herliaceous i)lantings aloiif;. the Icuiicli I i. m .11 I. in! lo -.often the outline and give

a pleasing, comfortalile aj.pea ranee, -nie h. . 1-1 .t Ih- ^i.Ks. leaving an open

front :nul giving the imiiression of sp.ieiiMiMir ,i,,| . ,
. I hr c-d.ir sli.nijd, hy all manner

of means, have been plaeed at the extr.-me r. n ..i I!,, ^im,],, as it «ill in time attain to

such a size as to conceal everything now planted l)eliind it; while if projierly plaeed it

would lend strength and majesty to the group, instead of completely hiding it.
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Figure 85*. 1. Centaurea gymnocarpa; 2. Scarlet geranium; 3, Bougainvillea specta-
bilis; 4. climbing rose; 5. Fatsia papyrifera; 6, Cedrus deodora; 7, Dendrocalamus
strictus; 8, Fourcroya; 9, Grevillea thelmanniana; 10, Phoenix canariensis; 11,

Cinnamomum camphora; 12, terrace in lawn; 13, terrace in Mesembryanthemum.

mil tlio

,vhicli

open

• FifTurc S.l is rrprcsi-ntntivo of ii nent hut riillirr stiff trnitim-iit

a mrdium frrndc is rncouiilorcd. The plnntiuf; nloiijf tlir foundiilion i

front is coininiiKlMlilc, l>iil Ihc terrnrinjj is jioor.

The jrriidinj.' should have hron done hy iiiakiM^ one loiip, ciisy slope, convex at the
upper part mid ((Micave at the lower; );radually approaehin); a level, tliou)(h always falling

nway from the level of the house. Or the ({rade might he carried clown by a douiile curve,

of like character, and two terraces. .See Figure 8(> for cro.ss section diagram of the grade
a.s it now is and ns it might he.

The planting would he improved by Uie massing of shrubs ahuig Ihe sides and rear

of the yard,
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ideals of landscaping. As tlu" iiainc implies, we are striving for a picture in colof,

in outline, in effect. Anvtiiiiig wliitli .ittracts attention because of its individual

appearance, detracts from tlie motif of the picture, and one soon finds himself

studying the details, with no impression of the place as a whole. "Landscape

pictures are not collections of interesting objects" says a prominent landscapist.

Their impression should be as tliat of a picture on canvas, with one predominating

idea, to which everything else is subordinate. In the city home the house should

be the main theme, with the yard and plantings as the setting and background.

Everything should be planted in groups or masses. Do not stick trees and

shrubs into miserable little holes in the lawn. Do not mar the beauty of your

home by inserting flower beds in the centers of open spaces. Always keep tlie

front open, as well as the views from the windows, unless it should be desirable to

eonec.nl soiiu- uiisijrlitly object. Trees and shrubs should be massed along the sides

Figure 86. Showing grading of yard in Figure 85 as it is and as it might have been.

of the lot with the taller ones in the rear, thus forming a bank of foliage. An
excellent place for j'our flower bed will be in irregular form along the edge of

your shrubs. The angles and the masonry of the foundation can be softened by

judicious planting of low growing things, arranged in natural and easy positions.

Sidewalks, drives and masonry should never be used unless absolutely neces-

sary, as they detract from the desired effect and should come under the head of

formal gardening. The fearful and wonderful creations made by the pruning

shears and seen in the carpet beds belong to ornamental and formal gardening.

Eormal and ornamental gardening are widely separated from landscape gardening.

The former two require skill in architecture, in stone work, in plant butchery. The

latter requires love and appreciation of nature, a true ingenuity and a sense of

beauty, harmony and fitness.

And thus, while it is interesting and often desirable to plant specimens for

their individual value, if you wish a pleasing picture, do not allow the individual

to attract undue attention, but place it with its comrades. Plant in groups. Strive

for harmony in flower and foliage, ease in outline and natural effect. Have in

mind the picture and work to that end. At the same time, every detail of the

picture should possess interest as well as beauty.



Southern California and Ja\'a
A STUDY IN HORTICL'LTLRAL ENTERPRISE

C. F. BAKER
I'OMOXA COLLEGE, TLAREMOXT. I ALIFOKNIA

Jt is a country rich in soil and vegetation, yet only about forty per cent, of its

territory is said to be under cultivation. It supports a very large population for

the size of the country. Its government is administered by tlie Dutch in a very

paternal fashion, but by far-sighted and most intelligent methods. The natives

are not highly intellectual nor energetic, so that the present prosperous state of

the Island of Java witii its now above .tloO,00(),()00 of agricultural products per

year, must be attributed to those who administer its internal affairs. Otlier coun-

tries and colonies the world over have studied the Javan results with deepest

interest. Especially interesting to Southern California, with wliat is said to be

the most highly educated fanning community in the wlioK- world, and wliieh

asj)ires to great success in agriculture and horticulture, will it be to examine into

tlie causes of the Javan results with a connnunity largely illiterate.

In the recently ))ublished F'.nglish translation of that wonderful study by

Cabaton. 'Mava and th,- Dutch I'.ast Indiis.- we do not find it hard to read the

unremitting efforts to investigate scientiticaliy and thoroughly all of their condi-

tions, and tliiir agricultural problems, and to api)ly the results. For instance,

in connection with tiie culture of coffee, Cabaton s;iys: "In view of the imjiortant

part which the cultivation of coffee plaj's in the colony, the laboratories of liuiten-

zorg and tlie experimental gardens are busily increasing their research work with

a view to attacking the jiarasitcs of the ]>recious slirub, and to introducing the

more ])roductive and resistant varieties. Tlie planters themselves have even

founded a station at Buitenzorg which deals with coffee, and they do not, as a

rule, undertake the |>lanting of coffee until they have undergone a serious course

of study at the Agricultural College of Wageiiingiii in Holland, where the depart-

iM<nt of tropical .•igrieiiHure anil arborieull ur.'. together witii liie courses in Malay

and the .liinology n( (he Arehipelago. a (lord thciu a very .xeellenl (raining for

the purpos.,'

IlasSoulhirn ( alitornia any sinnlar activities to show in eoiMuclion with orange

culture, or any othc r of our great horticultural inten sis? W,- are willing to pay

thousands to develop and protect the s.ih of our (irodnels hut nothing to l)ririg

about more efficient and more elVeetive :„u\ nmrr , ononiieal prodmtion. while as

a matter of fad our margin of profit is as likely to be built up by the latter method

as by the formir. Our growers pay shocking prices for experience laboriously

gaini'il without previous preparation or li-ehnieal knowledge to back it up. Thou-

sands upon thousands of dollars .ire annually lost in IIk citrus busim ss in our

liresent lack of system in fumigation work, and in the wide spr(ad unwisdom with
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which coniiiicrci.-il fertilizers .-ire used. I'or tlie more exact knowledge that we

must have, we sit hack and await tiie tardy, long distance action of the Federal

Government, or the ;iction of state institutions tliat cannot adequately serve the

other agricultural interests of the state, to say nothing of our own peculiar sub-

tropical interests. Young men come to us in numbers, inquiring where they shall

go for technical preparation for citrus culture, exactly such as is described above

as splendidly in operation in the interests of .lavan coffee culture. What can we

tell them." Simply this— that there is ,io plnrr of tlu- sort to go to in the Slnlr

of California—not even in Southfni California, where eilrn.s culture is supposed

to be the greatest industrtj!

We have county organizations to serve our horticultural interests, that might

be built up into towers of strength to us, that might attract to our service the

best specialists in the country, that might yield to us much of the many urgent

expert services that we so nuich retjuire, while almost without exception we have

relinquished these whole ))ossihilities to become the spoils of politicians, and to

men of no technical training whatever. While all intelligent growers groan under

this abuse, they have not acquired the courage to take advantage of the recall

which the law provides as a ready means of relief from this irksome and clogging

It almost makes the horticulturist wish he was a Javanese to read further

from Cabaton, as follows: "The State has demonstrated its ardent desire to

assist both colonists and natives in the intensive agricultural development which

is making the fortune of Java. The Botanical Institute of Buitenzorg is not the

least happy of its efforts. This establishment, which has no rival in the world,

is not merely a marvellous assemblage of all the products of the Archipelago: its

object is practical as well as scientific. Beauty is only its outward form; truth

and utility are its inner purpose. It comprises the Botanical Garden proper of

145 acres at Buitenzorg itself, and as annexes the experimental gardens at

Tjikeumeu, of 180 acres; the mountain gardens of Tjibodas, which have a much

larger area; and finally the virgin forest of Tjibodas, of 700 acres. At each of

these establishments are laboratories, museums, libraries, herbaria, and collections,

directed by scientists of the highest rank, from the founder of the Institute,

Professor Reinwardt of Amsterdam, to the last Director, the eminent Dr, Treub.

In the experimental gardens attempts at the acclimatization of foreign plants and

trees of agricultural v.ilue are carried on uninterruptedly; the degree of resistance

which they offer under determined conditions is studied; experiments are made

in the crossing and imi)rovement of the flora of the country; in short, the practical

value and uses of the whole flora are investigated. In the laboratories, on the

other hand, are studied vegetable (larasites, noxious insects, chemical manures,

etc.—all that is eapabh- of destroying or enriching that flora. The service which

these laboratori.s have rendered in investigating the maladies peculiar to sugar

cane, tobacco, and coffee, has been so great that private individuals have built such

laboratories at their own expense in niani/ parts of Java, for the better guidance

of their own plantations.' This Botanical Institute, so noted for its purely scien-

tific labors, as well as for its practical advice, costs the East Indies 31'2,1'00 florins
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.1 year, or £29,360, wliile the budget of agriculture alone amounts to 7,200.000

florins (£600,000) which sum is employed in the introduction of new crops or

the improvement of those already existing in Java."

And little Jamaica, almost exactly the size of San Diego county, has two

great botanical gardens which have been of equally great utility, manned by

equally well trained scientific men, and which have played equally as important

a |)art in the development of the country they serve.

Coming directly from her own resources and support, .Southern California

with all her great possibilities and her great riches, has ah.iohitel i^ nothing of this

sort* and what little comes from outside supjjort is iittrrli/ inadetiuatc and ineffec-

tual in the face of the great work to be done! Southern California could have as

splendid a service along all these lines as ;iny other ));irt of the world, by any one

of five different means:

1. Our county service, now installed, but utterly inetfectual, could be reor-

ganized and ])laced on an efficient basis, manned by trained men, and amplified

to fully meet the requirements. Great results would be jjossible with what we

are already stpiandering in it. If the larger |).irt of our growers stood for this

thing it could be done immediately under existing laws.

2. ]}y the em))loyment of scientific men, and somewhat of addition to equip-

ment and working force by assistance from the county or from growers' associa-

tions, our public ])arks could easily give up ground to experimental work and

laboratories lliat would be among their greatest attractions, and yield to the whole

commonwc.iltli simir of the great benefits that can come from such work.

.'!. 'I'lic Federal Government or the State could establish here a garden

siinil.ir to the one already • established at Chico, and by pro))erly ni.anning it,

amplify it into the needed institution. This would, however, invohe an act of

Congress or of the State I.egisl.iliin-.

I. .\ hvy of a few cents ]>. r l.c

CaIif,.rniM ,nnild huild and support a maiinifu

l.rop.rly of .-.ikI cnntroll,-,! by llie <-itrMs

interests in the most direct and effective v

and in the end a great jiractical economy.

.'>. There are single men of wealth.

Southern C.-iliforMi.-i. who e.mld aiiiply .lil'..

tion of this sort which shoilhi lie I.Mill up...,

the agrirulliiral and horticultural iiilcrcsl.

should be a blessing and a source of strength to th( whole n i:

coming ye.'irs of gre;it develo))merit I

Surd,/ „ul of all these posslhilities sowclhing must soon eo

•Kxeeplii.n must In- taken lo this (feiuTiility in Ilie eiisr of t

piihlishrd liy the Cliirenionl I'oinolotrieiil Chih, unci iiImi tiie I' inn ,li

iiiiiDiifr tile citrus (rrowers. None of these i)r(ijeels, iinforluimlely, nil

po.ssiliilltie.s In public service, are yet ))erMiiiiieiit projects with assure

H.s they have been enrrlcd they re])resi-nt a lii)ilily progressive luii

which sliould eertainly not bo nllowed to langnish.

ir citrus fru
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Among tlif fruits wliicli li.n f been offered as commercial possibilities in Cali-

fornia there are few which possess such intrinsic merit as the one here considered.

The Feijoa is comparatively new to horticulture. It has been in cultivation

but twenty years, and in this country scarcely ten. Therefore our knowledge of

the plant and its requirements is as yet elenitiit.iry. and tlit- inijiortant subject of

varieties, in particular, is in a chaotic state.

But here is a shrub, unusually \aluable as an ornamental—so much so that

it is grown as a jjot i)laiit for the beauty of its foliage and flowers in European

conservatories. To this attractiveness, and greatly overshadowing it, is added

the value of the fruit—of oval shape, greenish in color, highly perfumed, and

with a flavor indescribably delicate and delicious. Supplementing these qualities,

and augmenting them, is its hardiness. The Feijoa will grow and thrive not only

in California, but throughout the entire coa.st region, and across the continent

from the Pacific to the Atlantic, in the southern belt embraced within the Gulf

States. Certainly few plants can offer such an appeal to public favor. Everyone

who is familiar with the Feijoa to a sufficient degree, has the greatest confidence

in its future. It is a fruiting slirub of sterling excellence. As a commercial fruit

it offers great promise. Its .uiinir.-ihlc sliipping and keeping qualities justify for

it an expectation that it will !» eoiue a market fruit of the first class.

History of the Feijoa in Europe and North America

Upon returning from South America in 1890, the late Dr. Edouard Andre,

one of the most noted French botanists and horticulturists of his day, brought

with him from La Plata, Brazil, a layered plant of Feijoa Sellowiana. This speci-

men was set out in his garden. Villa Colombia, on the Riviera, and bore fruit in

1897. In the following year Dr. Andre published in the Revue Horticole, of

which he was editor, a description of this plant, together with a colored ])late

showing the foliage, flowers, and frilit. From the behavior of his plant at Villa

Colombia, he felt justified in strongly recommending the Feijoa for southern

France and the entire .MedittTr.iiic.ui li.isiii. .ind described the merits of the fruit
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in the most favorable terms. He announced tliat layered plants, propagated from

his bearing specimen, would be obtainable the following year from a nurseryman

at Lyons.

Coming from such an authority as Dr. Andre, this article created a consid-

erable demand for plants, and a number of them were disseminated during the

following _vear, the majority being planted on the Riviera, but not a few going to

Italy and Spain, and some to conservatories in more northern countries, where

it was tliouglit the climate was too severe to permit of their being gro^vn in the

open. The next three or four years saw a considerable number of Feijoas planted

along the Mediterranean, and the cultivation of the plant fairly established.

As far as is definiteh' known. Dr. Andre was the first to introduce the Feijoa

into Europe ; certain it is that he was the first to realize its horticultural possi-

bilities and to give attention to it from this standpoint. It is possible, liowever,

that an introduction antedating that of Andre by several years may have been made

in Switzerland. A plant is growing in the Botanic Garden at Basle which is be-

lieved to be twenty-five years old. Definite date in regard to the introduction of

this plant is lacking, but previous to its cultivation in the Botanic Garden it was

cultivated by ^I. de Wette, and there seems no reason to doubt tliat it is as old as

it is claimed to be. Andre introduced the ])lant twenty-two years ago. As far as

is known, he did not bring from South America any other specimen or specimens

than tlie one jilanted in Ills own garden, and tliere is no record of any plants

having been propagated from tliis until 1898—fourteen years ago. Tliis makes it

almost certain that the plant at Basle was a separate introduction, and while

there is no actual proof that it was introduced previous to Andre's plant, tliere is a

considerable possibility that it was.

In 1899 Besson freres, well known nurserymen .it Nice, decided to propagate

the Feijoa extensively and made an importation of seed direct from Montevideo,

Uruguay, from which several thousand plants were raised. These were dissemi-

nated almost as widely as those from Andre's pl:iiit. The |).irtieul,ir interest of

this importation lies in the fact that tlie plants tiiriiid out to In of an entirely dis-

tinct type from the Andre bush.

One or two other small importations of seed from South America were made

by French nurserymen, but no large number of jilants were raised, and they were

not widely disseminated, so that i)ractically all of the Feijoas in both Europe and

N'ortii America can be said to have originated from either Andre's introduction

or the importation of .seed by Besson freres.

In 1901 Dr. I'. Franeeschi of Santa Barbara, California, obtained a number

of sii-dliiigs from Andre's original |)lant through M. Naudin of Antibes, France.

These plants were disseminated at once, and were set out in several different loca-

tions in Southern California, notably Orange. Uedlands, and Altadena. as well

as those planted at Santa Barbara by Dr. Franeeschi himself. Two years later,

in 190''. Dr. I'ranceschi obt.iined from l". Monl of Lyons, who was authorized by

Andre to sell Ijiycred |)laiits frnrii the parent Imsli. a number of tli.se layered

plants, of whieii tiie majority w.rr s<rit to I loiiil.i. altiioMgli one or two were

plant, d in Santa Harl.ara.
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These plants introduced hy Dr. Franceselii. which it is seen were all seed-

lings or layers from Andre's original plant, are the parents of nearly all the

Feijoas which have heen propagated in California up to the present time. An
importation of seeds from Argentina was made hy H. Hehre of Los Angeles, at

an uncertain date, and while the plants which were the result of this importation

have not been widely disseminated, one of them has proved to be of an entirely

distinct form from any of tin- Andre seedlings, and has resulted in the Hehre

variety.

Botanical Description and Affinities

Feijoa Srllowiana was named by Berg after material collected by Friedricli

Sellow in the [jrovinee of Rio Grande do Sul, Brazil, not far from the frontier of

Uruguay. Berg's description was jjublished (in Martins, Flora Brasiliensis,

XIV, I, p. 616) in the year IS.'iS. under the name of Orthostcmon Sellowianus.

The generic name Orthosteman had already been preempted by Robert Brown

for a genus of Gentianas founded by him, and it is evident Berg soon discovered

liis mistake, for in the same volume of the Flora Brasiliensis (the work was orig-

inally issued in small parts) he records the change and dedicates the genus to

.Foam de .Silva Feijo. Director of tiic Museum of Natural History at San Sebas-

tian. 15ra/,il.

\Miilc IJerg's dcscri|)li()n was llie first otic published, it is souuwhat inade-

quate for tile reason that it had to be made from the meagre herbarium material

collected by Sellow, in possession of the herbarium of Berlin; and particularly,

as |)ointed out by Andre, tliat no mention was made of tlie form of the petals,

nor of the color of the corolla. Dr. Andre, having the living material at hand in

the form of the adult plant growing in his garden, undertook to draw up a com-

plete and accurate description of the species. This was published in the Revue

Horticole (Vol. 70, p. 26.'>) and a translation of it is as follows:

A bushy shrub, 3 to 4 metres in heifrlit, witli romided branches swollen at the nodes,

covered with light pray hark, tlic ydiiiij.' br.iTiclics tomento.se, as is the wliole plant except
the upper surface of the le.ivcs, .iiid llic ccinillas.

Leaves opposite, olituscly elliiitic.il, shortly petlolatcd, thick and coriaceous, the
iip])cr surface glossy and of' a fine green lustre, the in.ir).'ins slightly recurved, veins

scarcely notieealile nhove, hut fine, prominent, and in arcuati' icIiiulMtions below, re-uniting
before reaching the margin of the leaf; the lower surface c.iiusciul iiiui lincly puberulent.
Buds globular, puberulent, constricted above the ovary. I'lowers solitary or in clusters,

in the axils of the leaves; peduncle straiglit, then recurved, M to -25 millimetres long,

whitish and velvety. Calyx tube turbinate, sejials four, unequal, ohtu.sely elliptical, re-

curved, ])ubescent, eilinted. Corolla outspread, petals four, cupped, oval or obovatc, en-
tire or marginate, obtuse, fleshy, ghilinms, (ilial.<l, white outside, viol.l red inside, Li to IH

iiiilliinetre-s long and 8 milhiiiilrcs uidc, icciirvi'il allir .Milhcsis. SlMriicus luiimTous,
prrigyuoiis, erect in a large chislir, Jii riiilhiiiclrcs long, (ilaini'iils llliforni, dee]) purple,
anthers globular, yellow. Style loii^.ir lli.iii the stamens, liliforni, slender, stigma capitate;
ovary (piadri-lociilar, oblong, turbinated. Kruit a berry, oblong (m- ovoid, with t polys-
permouK loculaments, t to fi eentimetres long and '.\ to ."> centimetres wide, green even
when ripe, surface first lonieiitose, later smooth, slightly fiirrowe<l, rough, crowned by the
thick disk and eui>ped .se))als of the persistent calyx. Seeds small, oblong.

Flesh thick, white, judpy and waterv, of n sweet and highly perfumed ta.stc, sug-
gesting pinea|>ples and guavas and exhaling an extremely bland' and penetrating odor,
even before the maturity of the fruits.

The genus l--,;},„i is ,. Ml. nil» r of llir N.diir.il Order M iirlarror. .\mong the

will known eeoi lic rii.iiilicrs of tin order .ire the (iuav.is (I'siiliiim ) , numerous
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species of Eucalyptus, the Brazil Nut (Bertholletia exceUa), Allspice (Pimenta

officinalis), Nutmeg {Myristica fragrans), and several species of Eugenia, nota-

bly the Rose Apple (£. jambos), and Clove (E. cari/ophi/llata). All are natives

of tropical or subtropical regions.

Feijoa is quite closely allied to Psidium, from wliieli it differs only, according

to Nicholson (Dictionary of Gardening) in tlie elongated ovary, in the filaments

being erect in bud (in wliieh res))eet it differs from all otlier members of the

order), and in its li.iiry aiithrrs. Tli,- foli;.fiv „f F. Sriloiriana gives it a false

Figure 88. Foliage, flowers, and fr

Horticole, 1898).

from the original Andre tree (after Revue

to theappearance of Eleagnus, and it is also somewhat similar in ajipe;

Olive {Olea europaea), exeei)t for the larger size of its leaves.

While F. Sellowiana is the only species that has been given any horticultural

attention, two others have been described. These are

:

F. obovata Berg (Martins, Fl. Bras. XIV, 1, p. (ilfi). wjiich was named

after specimens collected by Scllow in the same province <if Brazil as /•'. Sclloti'-
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iana (Rio Grande do Sul), and presumably collected at the same time. According

to ^\ndre, F. obovafa differs from F. Sellotviana in its lesser height, its compressed

branches, and its pointed and pellucid leaves. It has probably never been intro-

duced to horticulture, and its fruit is unknown.

F. Schenckiana (Kiaersk, Enum. Myrt. Bras., p. 186, t. 26, fig. A) is a spe-

cies much more recently described (1891). From a copy of the original descrip-

tion kindly furnished by the Director of Kew Gardens, it appears that the species

differs from F. Sellotriana in having oval leaves, and white petals, with other

minor differences. It occurs in the highlands of tlie province of Santa Catharina,

Brazil. Its fruit is unknown.

/•'. Sellotviana appears to be of common occurrence in the wild state in cer-

tain parts of Brazil, Uruguay, Paraguay and Argentina. See under "Tlie Feijoa

in South America" for more definite data in this connection.

Common Names
During the few years in wliicli it has been cultivated in California the Feijoa

has had at least three names applied to it by nurserymen and horticulturists.

These are "Pineapple Guava," "Brazilian Guava" and "Fig Guava." The first

can not be said to be objectionable, but the other two are somewhat inappropriate.

The fact that the Feijoa is called "gua_vabo" and "guayabo del pais" by the na-

tives of Brazil and Uruguay denotes that it is considered as a guava by them, and

its close relationship to the guavas makes the use of this name allowable. But if

the Feijoa is to be considered as a guava, and called by this name, some additional

term should be used whicli will distinguisli the Feijoa from tlie more or less infer-

ior guavas. The distinct pineapple flavor of the Feijoa lias suggested the appella-

tion "Pineapple Guava" and as this name is fairlj' attractive, and conveys a cor-

rect idea of the nature of the fruit, no objection can be raised to its use. "Bra-

zilian Guava" implies but little, and is not sufficiently distinctive, since there are

many species of guava which are natives of Brazil. "Fig Guava" is probably

founded on some slight similarity, real or otherwise, between the Feijoa and tlie

fig, but as this similarity is extremely slight this name eaii hardly be accepted as

tlie best.

In Furopi' no (iiminon name appears to have been ^Imii the l^'cijoa, .•md as a

matter of fact, the use of the generic name is much more jj;(iur.il in C.iliforiiia

than .-my ..th.r. Wliil.- this name is soin. what ditlleull for Ihosr n,it familiar with

it, to proiiouiKC, th. ri- can ec rt.iiiily Iw no (ilijcetioii to its lis,-. .\n(l as it is under

this name that tlie plant lias beeonie established in California, it is probable that

it will continue to be known under the same name.

Tliere ha.s been considerable difference of opinion in rij^ard to the pronun-

cintion of "Feijoa" in California. These differences sei in to h;ive been the result

of a misunderstanding of the derivation of the word. .Many liavi' Ihiii misled by

the belief that the name "Feijo" from which the generic name is derived is Span-

ish, and eons<-queiitly have given j tlu' sound of Ii. But the name is Portuguese,

and according to tli<' very best authorities is jironouneed I'ay-zho-a, aeei'iiting the

middle .syllable. This is the pronuneiation that is wse.l in IVnnee an.l in the Mo-

taiiie (Jardens in other parts of Europe.
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The Feijoa in California

The seedlings wliicli formed Dr. Franceschi's introduetion in 19"1, ind which

are scattered over the soutiurii iiid of the state, have been notably successful.

They have been grown under Middy different climatic conditions, from Santa

H;irhar,i to Redlands. Being seedlings, some of them have produced fruit of

indiffcniit (|ii.ility. and wliile only a few have proved to be really superior, they

Figure 89. A seedling of tlie Andre Feijoa at Villa Valmer, Marseilles, France.
Note size of fruit in basket in foreground. Back of basket stands Alfred Rivier,
head gardener at this place.

have demonstrated that California is a(hnir.il)ly adapted to the Feijoa—doubtless

much better adapted to it th.m soiitiurn Franco, where it has been grown so suc-

cessfully.

Outside of its trial in the southern part of the state, it has been tested at

Sant.i Rosa, and even as far nortii as F.ugcne, Oregon, at both of wliieh places it
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lias proved perfectly hardy. And from our knowledge of the iiardiness of the

plant, gained from the experience of the European growers, it is safe to say that

it will be hardy in practically all parts of California, except at very high alti-

tudes where low temperatures are experienced.

Since the first importation of plants has come into hearing, many seedlings

have been raised, some of which are now in bearing. While the variation which

is natural to all seedling fruits has been exhibited b_v the Feijoa, and many of

tlie seedlings have been disappointing, where good care has been bestowed upon

the plants tlie results have, in the great majority of cases, been highly gratifying.

During tlie last few years several thousand seedlings have been raised and

disseminated by the nurserymen. Most of these have gone into private gardens,

nlthough several small plantations have been made, the largest of which is that

on the Henry E. Huntington estate near Pasadena, and consists of about four

acres. The plant has been used in a few instances as an ornamental hedge, for

which (lurpose it has proved to be admirable.

During the past season a small quantity of the fruit w.is jil.ieed on the I.os

Angeles market and retailed at fifty cents per pound.

California soils, if properly handled, seem to be p.irtieiilarly adajjtcd to the

Feijoa, and the climatic conditions of most parts of the state have iiroved to be

most favorable to the development of the jilaiit and the perfection of the fruit. It

lias not been tried as yet in strictly desert regions, but it has been grown as far

into til.- int. rior as Redlands. Tlien- is no doubt hut that when the re.iuircments

of tlie plant are tlioroiiglily nndirstood and siii>plie(l it will reach a high degree

of |Mrf,rtii..i in this state.

The Feijoa in France

In southern France the Feijoa has been given more attention from a horti-

cultural standpoint than in any other country. Yet almost nothing is known of its

requirements or varieties, excejU by .1 few hortieulturists, and there are but a

few dozen good bearing plants in the entire country. Dr. Andre considered it

"one of tlie most important and most useful to horticulture of the hard-wooded

plants which he introduced into Europe on his return from I.Ji Plata in 18!)()."

Why this valuable fruit, in th.- fourteen years that have elapsed since it first

came into hearing, ami in which it has lic( 11 olTercd iiy tin- trade, has not assumed

.I greater im))ortanec .ind liceoim more widely planted, m;iy perh.ips he explained

hy the staU-ment of Viviand-.Mor.l { I.yon-Horticole. XXXII, 1, p. Ki): "Exotic

fruits do not please everybody—we have so many in our own country that are

worth more than the mango, banana, pineap)>le and avocado of the tropics." The

French attitude toward horticultural novelties of this char.uti r is ii rt.iiiily not

like tlie American. Not knowing the value of tlu' Feijoa from th< ir own pi rsi.ii.il

observation, and being satisfied with the fruits they already have, the I'Veiich

gardiiiers are content to leave the culture of this fruit to someone else. It is only

through the persistent .fforts of those broad-minded horticulturists who have the

perception to realize the value of such a fruit as the Feijoa, of which may be

mentioned such nun as Dr. Robertson- Prwhowsky of Nice, M. Clement Nabon-
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Figure 90. Fruiting branch of a seedling Andre Feijoa at Marseilles, France, show-
ing an average productiveness. These from trees shown in Figure 89.
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nand of Cannes, and M. Viviand-Morel, editor of the Lyon-Horticole, that this

fruit can ever be established on a commercial basis in France.

My data in regard to the Feijoa in France and other European countries, and

some of the illustrations presented herewith, are the result of the investigations

of my brother, Paul B. Popenoe, who devoted a month to the study of the subject,

in the interests of the West India Gardens.

The Riviera has proved to be well adapted to the culture of the Feijoa. Al-

though the winters are cold, the temperature sometimes getting as low as ten

degrees (Fahr.) above zero, unprotected plants are not injured, and produce

abundantly. The twentj^-j^ear-old plant at Villa Colombia, Golfe-Juan, brought

by Ur. Andre from South America, is now an immense bush, fifteen feet in height,

covering a space of ground eighteen feet in diameter, and with a trunk eight inches

thick at the base. The crop is estimated by ^l. Clement Xabonnand at two thou-

sand fruits. The winds coming from the Mediterranean frequently blow off part

of the fruit before it is mature, and although it can be ripened in the house, it is

not as good as tliough allowed to reach full maturity on the tree.

One of the most successful cultivators of the Feijoa is Alfred Rivier, chef

<iu culture at \'illa Valmer, near Marseilles. The plants grown by M. Rivier are

seedlings from Andre's bush, and are even better than the parent. Among other

successful growers may be mentioned Abel Gorre at Menton, who grows both the

Andre and Besson types; Francois Mangan, also at Menton, and Dr. Robertson-

Procliowsky, the well known systematic botanist at Nice. Occasional bearing

]>lants are found in the gardens along the Riviera in Italy as well as in France.

There arc also a few in Spain.

M. Viviand-Morel believes that the Feijoa will in time take an iiii)>i)itant

l)lace among the commercial fruits, not only on the Mediterranean coast, but also

in Provence, and the South and West of France. Certainly there is no reason why

it should not do so, other than the difficulty in establishing anj' new fruit uj)on a

commercial basis, and although progress toward such a state has been anything

but rapid, it is to be ho|)ed that the horticulturists of southern F'rance will dcvcitc

more attention to the Feijoa in the future than they liave in the past.

The Feijoa in England

As a fruiting shrub, the Feijoa does not seem to be a success in England, but

Its cultivation in a limited way as an ornamental is possible, and this alone speaks

volumes for tlie hardiness of the ])lant. The following extract is taken from an

article on the subject by A. C. Bartlett, published in the Gardeners' Chronicle

(Ser. .'i, XLVIII,
i>.

242): "The best plants I liave seen were grown in yellow

loam, and were trained against a southern wall. Under these conditions the spe-

cies made fine, healthy branches. They re<iulre liberal waterings during liot, dry

weather, until the beginning of August, from which time attention should be paiu

toward ripening the growth aln-ady made; otherwise the ])lant is almost certain to

Ih' injured by the first heavy frosts. Although the natural habit of the Feijoa is

that of a shrub or small trie, there are few jjlaces in these islands where it eoulcl

be grown in this way with ;iny likelihood of success, therefore llie proli-elioii of .i
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wall is essential." Mr. Bartlett goes on to state that the fruit does not seem to

ripen under cultivation in that country. He recommends it strongly as a wall

shrub, however, and considers it well worth growing for its liandsome foliage alone.

The Feijoa in Florida

Reports on tlie beliavior of the Feijoa in Florida are not encouraging. Wliile

as yet it lias been tested at very few points, and some parts of the state may

prove to be adapted to it. Jiast experiments do not promise extensive future devel-

opment.

At Gotha, the F'eijoa has been grown for several years by Dr. H. Xehrling.

Regarding the behavior of his plants he writes under date of October 16, 1911:

"The Feijoa has fruited with me this year as well as last season. It grows beau-

tifully, has fine flowers, and would be a great ornament to any collection of exotic

l)lants. I have two specimens, both coming from the Department of Agriculture.

The fruit is about the size of a small walnut, entirely glossy green and only

slightly fragrant when ripe. Both of my plants grow in half shade in my Cala-

dium shed, and perhaps for this reason the fruits drop when still unripe. Tlie

flavor is not very good, and after having dropped tlie fruit immediately begins to

rot, assuming a dark brown or blackish color and becoming soft and tasteless.

The plant thrives splendidly, though we have had no great cold since I began to

grow these plants, the thermometer never going below about 28 degrees Fahren-

heit."

The Feijoa has also been grown at the Subtropical Garden of the U. S. De-

partment of Agriculture at Miami, but so far lias not done as well as at Gotha.

The plants bloomed last season but did not set any fruits, according to the st.ite-

inent of Edward Simmonds, gardener.

It will require a more thorougli test to definitely decide the matter for any

part of the state, but it seems quite ])rob;ible tliat the Feijoa lias greater chances

of being a success in tlie more northern sections than under the almost tropical

conditions of the east .-md west coasts.

The Feijoa in the West Indies

.So far as known to tli< writer, the only point in tin- \V<st Indies where tiie

Feijoa has been grown for any length of time is .at C'oiumbia, Ish- of I'ims. Two

plants set out by Dr. F. R. Kaiiisdell in ]<)()() have made a growth of four feet

in height and six feet in sim-.id. but liaM- not yet bloomed or fruited.

The Feijoa in Hawaii

At tJie Hawaii F^xperiiiniit Station in lioiiohilii is a I'eijoa several years old,

wliicli is reported by .1. F'. Iliggins. Hortieiillurisl, to In in a thrifty condition, but

has given as yet no indication of fruiting.

The Feijoa has not been tested for a sufficient length of time in Florida, the

West Indies, and Hawaii, to fully determine its adapt.abilify to these localities,

but experience seems to indicate th;il strictly tropical conditions such as .are suited

to tli<- mango and the pineapple :ir< not s.. wrll suit<<l to tins fruit.
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The Feijoa in South America

In regard to tlu- Feijoa in its native country, tlie following notes kindly fur-

nished by Dr. J. Arechavaleta, Director of the National Museum at Montevideo,

Uruguay, are of interest: "This plant is known here under the name of 'guayabo

del pais.' Regarding its occurrence in .-i wild state in Brazil, Argentina and Para-

guay I have no exact data, but in Uruguay it is quite common in the forests. It

Figure 92. Feijoa trained against , France.

s cultiv.ited on an extremely small scale. It flowers in Xoveniber and ri])eiis

ts fruit in January and February. By cultivation the fruits are greatly increased

n size. They are aromatic and of a flavor very agreeable to the taste."

Prof. Carlos Thays, Director of the Botanic Ciarden at Buenos Ayres, Argen-

tina, gives the following notes: "This jjlant is found commonly, in the wild state.
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in western Paraguay, in soutliern Brazil, and in some parts of the Territorio de

Misiones, Argentina. The common name is 'gua_vabo.' The fruit is used for the

manufacture of 'dulces' (i. c, jams, jellies, etc.) and is mixed with those of the

Psidium (guava). * * * Cultivation for improvement of the fruits is very lim-

ited."

Methods of Propagation

Bv Seed: Wliil.- there are several metlu.ils l.y wliieli the Feijoa may be

propagated, the majority of plants, both in Europe and California, have been

grown from seed. Propagation is readily effected by this means, in fact it has

been found in France that when the fruits which fell to the ground were allowed

to lie until spring, a large number of volunteer seedlings would spring u]).

It is well to emphasize the point that when best results are desired, it is abso-

lutely necessary to use great care in the selection of seed. Much disappointment

has resulted in the past from the planting of seeds from inferior fruits. Plants

for seed should be selected with a view to desirability in every character, not

only in the size .and (pi.-ility of the fruit, but in precocity of bearing, and product-

iveness as well. Propagate from those plants which possess all these characters in

as great a degree as possible. It is not a matter of planting seeds from an ex-

tremely large and fine fruit, whicli may h.ave come from a plant whose bearing

habits were very poor, as the seedlings would be very likely to perpetuate this un-

desirable characteristic.

The seeds arc but slightly larger than those of the Hg, and for this reason,

although they germinate re.idily. they slioiild lie |)l.inted with <-;ire and given the

best of attention.

Eor starting the seeds .i good medium h.is been found to be a mi.xture of two-

thirds clean sand, and one-third redwood sawdust. Both these materials are easily

obtained. This j)rovides a practically sterile mixture in which there is little dan-

ger from the fungus known as "damping-off." The sawdu.st should be ke])t wet

and allowed to rot for two or three months before it is used.

The seeds should be sown in flats three or four inches in depth, and covered

witli the mixture of sawdust and sand to a depth of not over one-fourth of an inch.

They may be planted (juite thickly, if tliey are jiromjitly pricked off after germi-

nating.

It is Ixst to pl.int the seeds as soon as possibl.- .ifl.r their removal from the

fruit. If kept dry, however, they will retain their powers of germination for sev-

eral weeks at least, j)robably longer, but it has not yet been dcterminid just how
long they may be kept arul still give a good r.ite of germination.

If the seeds are started under glass, g. riinii.itioii will take place in twenty to

twenty-five days. If no artificial he.it is provided, a soiii.wli.il longer period will

1)1- r<(|uired, but not over four or five weeks at most.

Waterings should be fre(|Uenl, but not copious. .\s sdon ,is Ihr plants li.ive

made their second l.av.s they may he prieke<l off into ll.its. or potted into two-

inch pots, pr< ferahly the latter. When tli(y h.ive .attained a height of three or

four inches in the twos, they .should be shifl.d into threes, where they can be
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carried until they have reached a liight of ten or twelve inches, when they are

ready to go out into the field.

M. Clement Nabonnand of Cannes, France, a noted rosarian and horticultur-

ist, who has been very successful in raising the Feijoa, and to whom I am indebted

for mucli valuable information, gives the following account of his method: 'Pro-

vide some good leaf mold, preferably that gathered under trees in the forest. It

must be thoroughly decomposed. Mix the leaf mold with equal parts of clean

sand, and sow the seeds upon this compost, covering them to a depth of three-

eighths or one-fourth of an inch, with the same material. Either boxes or clay

pans may be used, and they should bf placed in glass-covered frames, quite close

Figure 93. A large Feijoa at Golfe-Juan, France. On the left, M. Clement
Nabonnand, one of the noted rosarians and horticulturists of Southern France;
on the right, M. Amalberti, Dr. Andre's head gardener.

to the glass. It is necessary to have the glass whitewashed so that the young

plants will not be burned. See that the soil is constantly kept slightly moist.

Do not raise the sash until after the seeds have germinated."

By Cuttings: From the many attempts which have been made to propagate

the Feijoa from cuttings there have been varying results. But judging from the

sum of past experience, it will be no more difficult to grow this plant from cuttings

than it is many other hard-wooded shrubs which are commonly propagated by this

means. In many of the Botanic Gardens in Europe the Feijoa is considered not

at all difficult to grow from cuttings, and several of the French gardeners have

also been very successful. In California several attempts to root cuttings have

resulted unsuccessfully, but this would imi)l_v a lack of proper knowledge on the
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])art of the operator rather tliaii any inherent ditficulty in propagating the plant in

this way, since we know that it can be. and has been, done in Europe.

It is essential, if the cuttings are to be rooted at all promptly, that bottom

heat be supplied, and that tjie work be carried on under glass. There has been

little 'difficulty in rooting the cuttings when tliese two conditions have been recog-

nized and supplied. Tin- cuttings should be made of half-ripened wood—that

from the ends of the branches, and three or four inclies in length. It is probably

not essential that the cuttings be made at any particular season, but it has been

advised to do the work during June, July or August. The time required for the

formation of roots is longer than with many other plants, and a greater percentage

of cuttings maj- be lost, but under favorable conditions a good percentage has

been successfully rooted.

A rather novel metliod of rooting luttings of the F.i.joa as well as other

hard-wooded shrubs, is that practiced by Mr. Stewart, foreui.-m of the glass de-

partment of the Royal Botanic Oardcns at Edinburgh, Scotland. This method

as di.scovered and successfully practiced by him has been named the Stewart Sun

.Method, and althougli the difference in climatic conditions will necessitate its being

modified considerably in California, it should prove of great assistance in perfect-

ing a method of quickly and successfully rooting Eeijoa cuttings in this climate.

The cuttings are placed in pure sand in a glass-covered box and placed in full

sun. The heat inside the box becomes intense, so much so that an amateur would

expect tlie cuttings to be pnnnjitly killed ; iitit if they are kept liberally supplied

with water—during hot weather tli( y must be watered every half liour—they will

form roots within ten days. Shrubs that are considered impossible to be propa-

gated from cuttings Mr. Stew.art has successfully rooted by this method, and those

that ordin.-irily require two or three months to form roots can be struck in ten

days.

Bv Bri)i)i.\(i: Att.iiipts to bud th<- I'.ijo.i do not s,-,in to liave resulted suc-

cessfully up to tile present time. .Many propagators consider the wood too hard

.ind dry to bud successfully. However, the fact that guavas can be budded leads

to the belief that the Teij.

budding have been found to

able to believe that <nie of th

Bv I.AVKRIN(i: This J.

I'lijo.i. By it the majority

grown. It requires no skill on tlie part of the operator, and though not so

desirable for nurserj' work, it is an almost inf/illible method, and can be jiracticcd

to advantage by tliosic wlio liave a superior pl.int and desire to propagate it.

Layers may be rooted <illi<r in the gnuuid. or in H.its of soil supported by a

platform erected close to the bush. In lay<ring in the ground it is only necessary

to bend down those branches which are most easily brought to the position, make

a sliallow cut at an angle, on the branch, and cover a portion of the brandi in-

eluding the cut, with soil to a depth of two or three inches. A small trench should

be dug for the purpose at Ih. most convenient place, and if nreessary the branch

may be licid down with win- nr woikIi ii pegs. Tin- layers re(|uire no fiirthi r e.ire

can b.'
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SIX inonthsexcept to see that the soil is kept reasonably moist, and at the end of

roots will have formed, and the plants can be severed from the parent.

In layering in flats supported by a platform, the operation is the same. The

soil should contain plenty of humus, and he watered as often as necessary to keep

it moist.

Bv Grafting: This metliod of propagation has not been extensively practiced

but has been found to be successful. So far, the work has been done exclusively

under glass. The stock used has been seedling Feijoa, of a diameter slightly less

than that of a lead pencil. Both whip-grafting and veneer-grafting have been

employed with equal success. The scions sliould be of about the same diameter as

the stock, and the operation sliould be performed during March and April or

Figure 94. A ten-year-old Feijoa on place of Walter Nordhoff, at Redlands,
California.

August and September. After the graft has been made, the plants must be kept

under bell jars or in a tight glass frame, to exclude the air as far as possible, for

a week or more. It is likely that some other myrtaceous shrubs or trees may

prove more desirable for stocks than seedling Feijoas. Dr. Trabut of Algiers

suggests Eugenia jambolana, on account of its hardiness and vigor.

By Inarching: The Feijoa lends itself readily to inarching, but this

method is too slow and laborious to permit of its being widely practiced where

any otlier is successful. Layering gives the same results with less labor, and

cuttings should be more expeditious than cither.
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Inarching may be practiced advantageously upon seedlings in pots, by plac-

ing them upon a ])latforni erected around the tree it is desired to perpetuate. A
branch of the tree of about the same diameter as the stem of the seedling should

be chosen, and a thin slice of bark, taking as little of the wood under it as possible,

removed from both the stock and scion. The two cut surfaces should then be

bound together with raffia or other soft tying material. After two months have

elapsed, the scion may be gradually severed from its parent by cutting away a

little of the wood just below the point of union, every few days. Care should be

taken that the union is not severed too suddenly—it should be a month or two be-

fore it is entirely severed. The stock may then be trimmed down close to the

union, and the plant is ready to set out.

Climatic Requirements of the Feijoa

At tliis date it is impossible to make a completely definite statement as to the

different climatic conditions under which the Feijoa will thrive. The meagre data

that is obtainable regarding its behavior in tropical countries is not sufficient by

any means to jirove that it will be a failure under such conditions as obtain within

the tropics; still, there is no doubt but tliat a climate like that of Southern Cali-

fornia is more eminently suited to it. Dr. Andre remarked that the native home

of the Feijoa was the region of Cocoa ausiralis, which sufficiently indicated the

climate in wliich it would thrive. It is. tluii, distinctly sub-tropical in nature, and

can be expected to do well in localities whose climatic conditions closely approxi-

mate those of Uruguay and southern Brazil, rurthermore, the fact that it is a

success in the Mediterranean basin .shows that it is considerably hardier than the

majority of subtro])ical plants which are in cultivation, and will thrive in locali-

ties where the avocado and otlier fruits more strictly tro])ical in nature can not be

grown.

Whether it is ad.ipt.d to d.s.rt regions such as the Colorado and Imperial

valleys cannot be stated .it this time, but the fact tliat it does well at U.-dlands ituli-

cates that it will tolerate a considerable amount of heat.

The Pacific Coast is i)re-emiiiently ada|)ted to the Feijoa — its successful culti-

vation at many points from .'^.iri Uiigo north to tlir slate of Oregon |)rovc this

beyond the ])ossibility of .1 (ioijlit. .Viul the f.iet tliat it lias withstood without

injury temperatures of ten diurcis alin\e zero w.irraiits the belief tli.it it will be i\

success in tlic milder iiortioiis of the fJiilf .States.

Culture

While the I-eijna <aini,.

yet best results in both gro'

attention to the needs of tli

po.ssiblc.

In California the Feijoa has been successfully grown in soils of at least two

kinds—sandy loam and heavy clay or adobe. And while it has succeeded in both,

there is little doubt but that the lighter soil is the best. And it is of p.aramount im-

portance tliat the .soil contain an abiiiidanee of humus. Alfred Rivier of Marseilles,

one of the most successful French growers, believes many failures in that cotmtry

s.lid to
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arc dm- to the iircscnce of too nmcli chalk in tin- soil, and advises as a remedy a

small amount of iron sulphate worked in around each tree. He emphasizes par-

ticularly the importance of a liglit soil and an abundance of humus.

That tlic Feijoa is drought-resistant has been thoroughly demonstrated. A
ten-year-old plant in Ur. Franceschi's garden at Santa Barbara has never had a

drop of water except from the skies, and yet it has made a fair growth and is

bearing regularly. And while the fruit grown without irrigation is probably of

very fine flavor, it is probably not advisable to subject the plant regularly to such

severe conditions. A liberal supply of water during the first few years results

in much greater growth .iiid more fruit. After the fifth or sixth year a large

Figure 95. Showing an eight-year-old example of the upright type of Feijoa raised
by Mrs. J. Murietta in Los Angeles.

amount of water is not required. I)ut for best results it is necessary to irrigate the

Feijoa .IS frequently as citrus fruits. During the blooming season water should

be withheld as much as possible, and until after the fruits have set, when it mav
be .applied liberally to assist in the development of the fruits.

Fertilizers of all kinds must be applied with caution, or they will stimulate the

growth of the plant at the expense of the fruit. A small quantity of bone meal, or

some otlier form of commercial fertilizer not too rich in nitrogen, may be advan-

tageously applied each year, as it increases both the quantity and size of the fruit.

Well rotted manure can be used to supply the much-needed humus, and should be

used liberally, but any manure that greatly stimulates the growth of the plant
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should be avoided, unless it is in the case of young plants which have not yet come

into bearing.

Practically all Feijoas observed in Europe which ha\e arrived at the ))roper

age to bloom have flowered profusely, wliether grown in the open ground or in

pots in a conservatory. But there are some plants which bloom regularly that are

habitually unjiroductive, and this condition appears to be due in the main to im-

perfect fertilization of the flowers.

French growers have tried to overcome this failure of tlie plant to fruit by

hand pollination. The results have been varied, some stating that it has been

eminently successful, others that it a|)])eared to have no effect and the plants were

as barren as before, but this may have been due in a large measure to lack of

skill or knowledge of conditions on the part of the operator.

In California there are quite a few plants of mature size which ,ire liabit-

ually unjiroductive, although blooming regularly. It scarcely seems probable that

this condition can be due entirely to unfavorable soil or other cultural conditions,

although these have an extremely important effect. As practically all of the un-

productive plants are isolated specimens, it seems likely that the lack of foreign

pollen may have much to do with the matter, and experience with a number of

seedlings during the past few years bears out this belief. Some thirty seedlings,

planted in a row, bloomed for the first time in 1911. at the age of two years, and

every one set several furits and brought them to maturity, although it is quite com-

mon for the jilant to fail to set any fruits for the first two or three years in which

it flowers. An older i)lant in the same location did not set any fruits until tlie

same year, though it had bloomed for two years ])reviously. and was in a healthy

condition.

But the fact that many isolated specimens are producing abund;intly shows

that the ])lant is naturally not dependent on foreign i)ollen. The difliculty mav be

due In many cases to a weakened condition of the plant, caused by unfavorable soil

or culture, and it is probable also that it is due in some instances to atmospheric

conditions. Certain it is that the culture of tlie plant exercises a certain amount of

control over its productiveness. Those which are subjected to harsh treatment or

unfavorable conditions are invariably sparse bearers.

There is little likelihood that any difficulty will be experienced from this

source when several plants are grown togetlier. .uid thiir cultur.il requirements are

supplied to a reasonable degree.

The Feijoa requires but little |)runing. .\ judicious use of the shears is of

course necessary to keep the bush in good form, and when it is desired to train it

to any particular shape a more liberal pruning may be neces.sary. But as the fruit

is ))roduced on tlie young wood. )iruning of a mature bush must be done at the ex-

pense of fruit, although it will naturally result in increased size of those pro-

duced. As the bush is fre<iuently of open and spreading growth, and inclined to

be somewhat straggling in the young stage, it is necessary to jirune sufficiently to

make it shapely. This point should be kept constantly in mind and the sh<-ars

not withheld from an unshapely plant. The tips of long shoots should be itinched

out to induce the plant to branch and form a compact body. The fact that the
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Feijoa is found in two distinct forms of growth, one upright and the other spread-

ing, makes it necessary to prune according to the individual character of the plant,

the spreading form requiring much more attention than the upright.

For permanent cultivation the plants should not be set closer than fifteen to

eighteen feet. While it may not be desirable to let the bush spread to an unlim-

ited si/.f, this distance will be necessary when the plants are mature, if any culti-

vating is to be done between them. Andre recommended that the plant be grown

against a wall. This is undoubtedly a good practice in countries where the weather

is cold at the time of ripening, as the shelter of the wall and the heat reflected

from it assists materially in ripening the fruits.

Seedlings will come into bearing at three or four years of age if good culti-

vation is given them. Plants propagated asexually bear somewhat earlier, two

years being the usual age for layered plants. It is not known just how long the

plant will continue in profitable bearing—Andre's twenty-two-year-old bush seems

to be increasing ratlier tlian decreasing in jiroduction.

Figure 96. Showing variation in form and size among fruits from the same seedling
tree. These probably represent bud variations.

Season

The season of ripening varies with difl'erent varieties, but can be said in

general to be November and December. The Hehre variety matures much earlier,

September and October being its season. The locality in which the fruit is grown

also exercises a certain amount of control over the season in which it ripens, as

would be expected.

In most instances tlie fruits fall when mature, but are not then ready for

eating. They should be laid away in a cool place until they are in condition for

use, which can be detected by their becoming slightly soft, and also by the odor,

—a fragrance that is most delightful.

The fruits should be allowed to hang on the bush as long as they will do

so, as they increase in size u]) to the moment they fall, and their growth during

the last few weeks is much more r.ii)id th.in at any other time. If picked before
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fully mature they will ripen sufficiently to be eatable, but lack mucli of the

delicate flavor which characterizes a perfect fruit.

There is usually considerable variation in size among the fruits, those whicli

are the result of the latest blossoms never reaching their full development.

The Fruit and Its Uses

Very few people in California have as yet had an opportunity to taste the

Feijoa. Those who have become thoroughly familiar with it, while invariably

holding it in the highest esteem, are aware that there is a vast difference in

quality among the fruits from different seedlings. And to be fully appreciated,

the fruit must be eaten at just the proper moment. If allowed to become a trifle

overripe, or if eaten a little before it is fully ripe, it lacks much of the delicate

and aromatic flavor of a perfect Feijoa. Commenting on this point, Viviand-

Morel says (Lyon-Horticole, XXXII, 1, p. 16): "Everyone knows that the

finest pears are only turnips if eaten a trifle too soon or a trifle too late." And
also, it has been found that the fruits produced by young bushes, as well as

being inferior in size to those produced by a mature plant, are greatly inferior

in flavor.

It is well to consider what some authorities liave said of tlie flavor and value

of the Feijoa. Dr. .^Vndrc, writing in tlie Revue Horticole in 1899, said: "I

must slightly modify for the better what I said before (referring to his article

of the previous year). The pulp is abundant, clear, of the consistency of a

'Butter Pear,' of a creamy white, and the savor approaches very much that of

the strawberry, according to everyone who has tasted it. There are some seeds,

but rare. The fruits, almost all falling sliglitlj' before maturity because of a

damaging wind, were good. Their aroma was so intense tliat it filled the whole

room in wliich they were placed, and tlic basket wliicli lield them is perfumed

to this very hour."

Viviand-Morel says: "I find those that I have eaten pared, with sugar,

delicious. I compare tlicm in a certain measure to our large garden .strawberries.

The odor is very agreeable."

H. Dauthenay, writing in the Revue Horticole, says: "Tlie flavor is slightly

acid and very agreeable, rather vinous, and the odor something like that of the

banana and also the strawberry. It is certainly a good txcitic fruit to add to

tables richly served."

Tliese opinions of French authorities ;ir<' (juoted to verify the belief of all

C/ilifornians who are intimately familiar with the Feijoa, that it is a fruit of

rare merit. A few people have become prejudiced against it because of having

s:iiii|il('d inferior specimens, but those who have been ])rivilig((l to taste a perfect

spieiiiicn, of which many have been grown in this nI.iIi, li I'.c notliiiig but com-

iiiriidation for the Feijoa and confidence in its future.

Till- fruit can be used in many ways. Altliinigli il lii-, liii ii loo scarce .as

yi-l to permit of nuicli culinary experiment, (h-li(ioMs jams and j( liiis ha\c been

prepared, and when crystallized It is excellent. 'I'll. I renili conreelioni rs .ir.-

e\|ieriiiienting with il for llje |ire|i.iralion of IiciiiIkiiis. The prier.i! nse of the
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fruits in France is that nuntidiicd above by V^iviand-Morcl,—pared, witli the

addition of a small amount of sugar.

Keeping and Shipping Qualities

Two strong jioinls in favor of the Feijoa are its remarkable keeping and

shipping qualities. Many fruits which have been grown in California have been

kept in the house for three or four weeks, at the end of which time they were

in perfect condition for eating.

As tlie fruits ordinarily fall wiien mature, and must be laid away for several

days before in condition for eating, they can be shipped to a considerable distance

and arrive in perfect condition, having ripened up in transit.

According to Alfred Rivier of Marseilles, the fruit can be kept from the

time it is harvested, November or December, until spring, if stored in a cool,

moist place. It is essential that the place of storage be cool, as otherwise the

fruit will soon decay.

Figure 97. The Andre (at left) and Besson (at right) varieties, grown by Abel
Gorre, at Menton, France.

I'ruits have been shipped from France to California, and arrived in perfect

condition after having been over a montli in transit.

Diseases and Insect Pests

The hard, dry wood and lough, leathery foliage of the P'eijoa render it

almost immune from the attacks of insects or fungus growths. So far as has

been observed, the only insect that attacks it is the Black Scale (Saissetia oleae),

and instances of a thorough infestation of tlie plant by this species are extremely

rare, even though Feijoas be planted in close proximity to other trees which are

badly infested.

Variation and Varieties

With the Feijoa, as with |)ractically all other cultivated fruits, the question

of varieties is one of the most important that comes up for consideration. The
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fact tliat this fruit lias been in cultivation for but a few years, and that in this

time no effort whatever has been made to obtain superior forms by either selection

or breeding, shows that it is as yet practically in the wild state, and the question

of varieties is still in an embryonic stage.

Andre did not, apparently, consider this question. At the time his plant

came into bearing it was the onlv bearing specimen in Europe, so that no oppor-

tunity was given for comparison with others, and he makes no mention of having

observed any marked variation among the plants in South America. Yet later

writers have stated that among the wild plants in Uruguay there is a wide range

of differences in form, quality and other characteristics.

Among the bearing plants in Europe it is possible to distinguish between

two entirely distinct forms, and the minor variations exhibited by individual

plants are almost innumerable. The only discussion of this subject, so far as

known to the writer, is that made by Viviand-Morel (Lyon-Horticole, XXXII,

1, p. 16) in which he calls attention to the marked differences exhibited in a

basket of fruits sent him by Abel Gorre of Menton, and discusses the subject at

some length, but his data was not suiHcient to enable him to reach any definite

conclusions.

Of the first introduction to Europe, tliat of Dr. Andre, at least one hundred

seedlings have been grown and fruited. These seedlings all exhibit the dis-

tinguishing characters of the parent to a greater or less degree, and even in

the second and third generation these characters are maintained by the majority

of individuals. Allowance must be made for an occasional "break," or departure

from the type, but these seem to be less frequent than with most other fruits.

The second importation that was made to Europe was that of Bcsson freres

of Nice, and consisted of seeds from Montevideo, Uruguay. This stock has

j)rovcd to be of a distinct tyjjc from that of Atidrc. the seedlings uniformly exhib-

iting one or two characters that niuliT the type ininudi.ately distinguishable from

that of Andre.

In California, apart from the .seedlings of thi- .Vndrr ly])!-. whicli maiiit.iin

tlieir distinguishing characteristics here .is well .is in I'r.uiec, the only other

distinct tyjie, so far as known to the writer, is that origin.iting in an importation

of seed from Argentina made by H. Hehre of Los Angeles. Among the seedlings

grown by -Mr. Hehre, which were, in the main, not unlike those of the Andre

type, was one wliieli exhibited a peculiar characteristic, consisting of n marked

departure in form from the normal. This variety has been ii;inied the Hehre.

As yet it is ini])ossil)li- to s.iy whether this charaetirislie is going to l>c transniitti'd

to the i)rogeny or not, but the \Mriity .ippears (o he iniuli more \ igonius than

any other forms grown here thus far.

It is thus seen that three sep;irate iiiiport.itions fnnii SmiiU .Aiiicriia have

produced different types of fruit.

In geiier.-.l. it iii.iy he said that seedlings p. rpetiiali th.- ehar.ieteristies of

Ihr parent. Hut the f.ut that different types .xist in South Ain< rie;. shows that

the s))ecieH is as variable as most otlic r tni or sliriili fruits, .iiul the uiattiT of

varieties mu.st be given altiiitioM. Among Ihi siidliiigs grown in (.liirdruia .iiid
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Europe the variations arc many. Iiiit these are ordinaril_v so slight that it is not

advisable to consider tluin as distiiu-t varieties and establish them as such, or the

subject would be involved in needless confusion. While among the seedlings of

the Andre type there are many that are inferior to the original, and many which

are slightly different from it in form and other characteristics, in general they

approach the type so closely that they could not be considered as varieties. And
it is noteworthy also, tliat the variation among fruits on the same tree, presumably

due to bud variation, is so great that it is necessary to distinguish the variety by

only those characters which hold good in the majority of the fruits produced.

Key to the Varieties

A. Form oblong to round.

IJ. Surface more or less rough ; usually

BB. Surface smooth; one side overs])read

to medium.
AA. Form slender |)\riforni.

lored
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TV good; season November iberberry, strongly perfumed; qu;

at Golfe-Juan, France.

Shrub exhibiting two principal forms of growth, upright or spreading, with

many intermediate forms; growth very vigorous; foliage abundant, healthy;

productiveness excellent. So far as known to the writer, this is the first descrip-

tion of this variety.

Besson

(Figure 97)

This variety is the result of an importation of seeds from Montevideo,

Uruguay, made in 1899 by Besson frcres. of Nice. France. While considerably

smaller than the Andre, it is equally as fine in flavor, and its brighter color makes it

more attractive in appearance.

Description: Form uniformly oval; size small to medium; base rounded;
cavity none; apex rounded; calyx sepals small, recurved, cupped; surface smooth;
color green, one side overspread witli red to maroon ; skin thin ; flesh whitish,

medium thick, soft, fine grained, pulp abundant, very juicy; seeds rather numer-
ous, large; flavor very spicy, aromatic, similar to Andre; quality very good;
season November at Nice, France.

Shrub exhibiting two principal forms of growth, as in Andre; growth moder-
ately vigorous, open ; foliage fairly abundant, healthy

;
productiveness said to be

fairly good. This is the first description of this variety.

Figure 99. A fruit from the parent Andre t rop of 1911.

Hehre

This variety originated with II. ll.lir. i.f Los Angeles, California, from .seed

imiwrtcd from Argentina. It is a distinct (lei)arture in form, hut is prolwbly

of not as good quality as Andre or Besson. The variety is of excejitional vigor.

Description: Form slender i)yriform, sometimes curved; size large; base

tapering, slender; cavity none; ajjcx slightly tapering; calyx sepals small, re-

curved; color yellowish green, self colored; skin thin and delicate; flesh whitish,

finely granular, pulj) abundant, very juicy; seeds rather numerous, large; flavor

sweet, rather lacking in aroma, melting; quality fairly good; season September
at I.os Angeles, California.

Shrul) upright; growth very vigorous and clo.se; foliage abundant, large,

health v; productiveness fair. Here first described.



Plans and Plants for Small Places III

Slopes and Terraces

HALl'Il I). CORNELL
LONG BKACIt, CALIFORN

Wi' now cmiie to that treatment of grounds whose irregularity of surface or

rcl.itivc position to the street makes terracing or sloping of the yard necessary;

a difficult j>roblcm at its best. The terrace is naturally a part of the architectural

scheme and should correspond with tiie house, forming, as it were, a broad, sub-

stantial foundation for the safe su))port of the dwelling. The ground should

never slojic directly away from a Iniildiiig. as that gi\es the structure a balancing.

Figure 100. Instead of the more formal terracing, natural slopes may be frequently
used in very pleasing fashion.

unstable appearance. The width of the terrace, should, however, be determined

by the size and st3'le of the buildings and by the general sorroundings, as no

fixed rules can be applied. The terrace should be given a slight fall to allow

for drainage. Never permit it to have a hollowed or dished appearance, but

rather crown it ever so slightly. If the size of the place permits, the terrace may
follow the contour of the land, but in the small, city plot, the street is generally

tile (li trrniining factor for the line of conformity. Terraces should not end



101. Showing three different uses c

abrupt height.
es of verdure in breaking an
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abruptly, but should be given a gradual, coiivix-coiicave slope which allows of

greater ease in watering and mowing, aside from the fact that it makes a more

pleasing impression upon the mind of the observer. Neither should the terrace

form an abrupt angh' witli the front walk, but should slope down gradually,

nearing a level as it ajijiroaehed the walk. Where the steepness of the grade

makes this impossible, it is often necessary to construct a retaining wall of

masonry at the edge of tlie lot. Clinging vines, planted at its base, will soon

cover the stonework, greatly softening and beautifying its appearance. It is

well to avoid climbers of the bright flowering sorts as subdued colors create better

Iiarmonv witli tlie dull tone of the wall.

Figure 103. Showing successful treatment of a dilificult problem in grading.

Let me here state that the heart and essence of success, in any line of work,

is to fully grasp the situation that is before one; understand, in detail, the con-

ditions as they exist, and then to determine the method of procedure best suited

to the conditions before any actual work is begun. Too many home sites are

spoiled by haphazard grading and planting, and by failure on the part of the

designer, to fully grasp the situation witli its possibilities and limitations, before

beginning his work.

Simplicity is the key note of perfection. Ixt the grading, as well as the

planting, be done as easily and naturally as possible. By that, I mean, not to

expend unnecessary energy and expense attem])ting to alter natural conditions

and thus create an artificial appearance ; but to utilize tlie suggestions that nature



Figure 104. There is satisfying harmony here between the stone retaining wall
and the old style architecture.

urc 105. The conditions of a large house near the street and a difficult piece of

grading, have been met here in rather formal but very satisfactory fashion.
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has already presented, and by nasoii .iiid sense of fitness to blend, as artistically

as possible, the artificial with the natural. Follow the line of least resistance.

One cannot create a natural Landscape upon a fifty foot lot; but what he docs

create can be made a nuicli niori' liarnionious jjortion of tlie surroundings than is

often displayed.

Again, simplicity in plantinj;- is inucli to be desired. Especially is this true

in Southern California, wlicrc tiic vegetation needs so little encouragement from

man to form a jungle of foliage and color. Were climatic conditions such as to

retard plant growtli, so much emphasis upon this phase of planting would be

unnecessary. A small variety of conunon ))l.ints, thoughtfully arranged, is far

Figure 106. Showing conditions similar to those in Figure 105 but with still more
formal treatment. An addition of background on the right as on the left would
greatly improve this place.

more pleasing than a florid group of antagonistic novelties all fighting for personal

recognition. Unusual plants, if harmoniously grouped in proper environment,

so as to lose something of their individuality, become indispensable in landscape

art, but the individual should be sacrificed for the benefit of the whole.

Terraces should be devoted largely to lawn. The plantings, as on level

spaces or uniform slopes, should be grouped along the sides and at the rear,

leaving the central view open. On a small place, of any description, shrubs or

dwarf trees should be used largely to the exclusion of tall growing trees, which

because of their size, give a cramped, over-grown appearance to the yard, and

often exclude sunlight, becoming an obstacle to perfect sanitation.
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Terraces belong to formal gardening and. for the ordinary home, should be

avoided. A gently sloping or rolling lawn is far more restful and natural in

appearance than one built of enormous grass-covered steps, and should be given

the preference, except in formal styles. Where the home is built on a rugged

hillside, as is often the case in our rough districts, the grading and planting

should be given especial consideration. Terracing becomes absolutely necessary

in many cases, and often masonry is required. Personally, the writer does not

favor stone work e.\cept as it becomes an unavoidable part of the construction;

and then he would clothe it in clinging vines and soften its angles by shrubbery.

Steep banks can often be treated to great advantage by a covering of

Mesembrianthemum, Vinca. ivy geranium or any of the numerous trailing things

that love to spread over the ground unmolested. Such a treatment is far superior,

in the mind of tlie writer, to a formal retaining wall that reflects the heat and

constantly reminds one of the architectural skill needed for its construction.



The Henclersonia Disease of Eucalyptus
Glol)ulus

A. K. DAVIS

COLLEGE, CLAHEMONT,

As far as the writer has been able to ascertain there have been no species

of the genus Hendersonia as yet described on California eucalypts. Prof. Smith,

pathologist of the State Experiment station at Wliittier, makes mention as far

back as 19<'9 of a Hendersonia on Eucalyptus globulus, but beyond a few words

as to its minor importance as a parasite, docs not describe it. The fungus herein

worked out is probably the same as that observed by Prof. Smith and others,

although we cannot of course be certain. There are a number of fungi on this

particular species of eucalyptus and many of them are as j^et undescribed ; some

are parasitic, most of them fortunately saprophj'tic in their mode of life. With

Figure 107. Leaf of Eucalyptus globulus aflected with Hendersonia.

the Hendersonia, however, there is hardly a doubt as to its parasitic tendencies

;

a detailed cultural study was made of it, its method of germination, growth of

hyphae, re-inoculation of healthy leaves, etc.

The fungus is distributed over quite an area in Southern California, the full

extent of which cannot be fully known until further observations are reported.

Of a number of trees in and around Claremont the writer has found but few that

were not afifected to a greater or less extent. The damage actually done by the

fungus seems at present to be slight. It confines its attack exclusively to the

young, broad leaves, breaking down the leaf tissue and thus preventing a flow of

sap. Deprived of its food, the leaf soon dies and falls off. This latter is only

true in extreme cases of infection. After the tree has passed the broad leaf
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Figure 108. A, section of leaf showing pycnidia of Hendersonia still enclosed;
the pycnidia erumpent and giving out the adherent hypophyllous spore mass;
C, D, F, germinating spores; E, showing the thick walled spores.
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stage and develops tougher and longer leaves it is, as far as I have been able to

observe, immune. The infection has been found to be especially noticeable upon

the tender leaves of the shoots and sprouts from old eucalj'ptus stumps and here

perhaps it works its greatest damage. Tliere have come to my notice such shoots

twenty feet in heiglit on which there seemed not to be a single leaf tliat has

escaped the infection. Many of the leaves had turned yellow except where the

great blotches of diseased tissue were bearing their harvest of countless spores.

In a five acre Blue Gum stand just south of Clareniont there was not a tree to

be found on wliich the young leaves were free from the fungus. In spite of this

general infection the actual damage caused was not great. The number of young,

broad leaves were few in comparison to the tougher ones and the trees did not

seriously miss their failure to function.

The infection probably takes place through the stomata on the under side

of the leaf and with the spread of the mycelium the leaf tissues are killed. The

presence of the fungus is first noticed by the appearance of small circular or

irregular purplish-brown patches on the lower epidermis. As the mycelium

spreads the diseased area extends from epidermis to epidermis and in case of

bad infection the areas merge together in large irregular shaped blotches. In

tlie older spots the color of the center changes to grayish-brown, while the edge

retains the characteristic purplish-brown marking. At this stage the pycnidia

are formed just beneath the lower epidermis (Figure 108 A). The pycnidia are

black granular bodies, globular in shape and ranging in diameter from .06 to

.12 mm. They appear at times in pairs and again solitary. In one small diseased

area 1 mm. across occurred ten of these pycnidia in all stages of development.

At times they attain large size extending fullj' three-fourths the distance through

the leaf, crowding and distorting the palisade cells. The pycnidial wall is made

up of a rather thin but quite tough granular membrane (Figure 108 A).

The spores vary noticeably in size though but little in their general shape

(Figure 108 E). They are borne upon short, simple, hyaline sporophores (Figure

108 A) ranging from 6 to 10 microns in length. The spores themselves vary in

size from 8 to 1 1 by 22 to 32 microns and have three transverse septa, the wall

of the spore being depressed at each septum. In color they are olivaceous to

smoky brown.

AVlien the pyenidium is mature the epidermis is ruptured and the spores

emerge in a compact, naked, black mass which adheres loosely to the epidermis,

and these masses are noticeable as minute black dots upon the surface of the

diseased area (Figure 108 B).

This apparently undescribed species may be called Hendersonia eucalypticola.
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The Palms Indigenous to Cuba, I

ODOARDO BECCARI

FLORENCE, ITALY

The palms tliat U)) to the i)reseiit day are known to grow wild in Cuba and

in the small islands, its dependencies, amount to twenty-five species. Of these

only two belong to the tribe of Cocoineae, and six to that of the Arececae; the

greater bulk of the remaining species being furnished by the Corypheae. This

fact shows, I think, that the Cuban palms are derived only in very small measure

from the southern part of the American Continent, for there the Corypheae are

very scantily represented, whereas almost all the members of the Cocoineae are

native to South America. The Cuban Areceae, however, show affinities with

species or genera growing on the continental shores of the Caribbean Sea. On

the American Corypheae I have already published a study,* where I make it

evident that the Cuban palms belonging to this tribe are mostly related to and at

times quite identical with, species growing in Honduras, the Yucatan peninsula,

in Texas, and Florida.

The most peculiar of the Cuban palms is certainly the Pritchardia mrightii,

not only because of its affinity to its remote parents in Hawaii, but also on account

of its singular bottle-shaped stem, which is very well shown in one of the fine

photographs taken by Prof. C. F. Baker in Cuba. And indeed it has been the

desire of publishing this fine set of pictures, which so well illustrate the jialms

inhabiting the largest island in the West Indies, the "Regina Antillarum" to use

the words of Grisebach, that has induced mo to undertake the present study.

Moreover, I hope that this small contribution to the knowledge of the Palm

Flora of Cuba will stimulate fresh researches into, and the collecting of new

herbarium specimens of those species, which are as yet imperfectly known, or

of which the precise habitat is uncertain, as for the most part are also those

gathered by U'right in the east of the island.t

*Le Palme aniericane della Tribu delle Corypheae in "Webbia" di U. Martelli.

—

Kirenze Vol. II (1907).

tProf. Asa Gray in the Introduction to the "Plantje Wrightianre" in Mem. Acad.
.\mer. Scient. etc. N'. Ser. v. VIII (I860) p. IS.'?, gives the following information:
"The specimens were mainly gathered in the liigh country and mountains behind
Santiago de Cuba and Cobre (mostly within a moderate distance of Filantropia, the
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Cocos nucifera is also frequently met with in Cuba; about this palm Mr. O.

F. Cook writes: "Columbus himself recorded the finding of coconuts on the north

coast of Cuba, near Puerto Principe, only a little over a month after his first

landing in the Bahamas,"t an assum])tion, however, which in my opinion is open

to serious objections.

It is a remarkable fact that amongst the twenty-five palms indigenous to

Cuba, three of them {Oreodojra regia, Acrocomia fusiformis, Priichardia rvrightii)

perhaps even a fourth (Pseudophoenix vinifera?) possess bulging or fusiform

trunks, whereas amongst the several hundreds of species inhabiting the Old

World, only two or three are endowed with this peculiarity. Otlier Cuban palms

are noteworthy for the great mass of roots at the base of their trunks, but this

is a far more common phenomenon than the bulging of the trunk.

These deviations from the normal and more common structure in palms, has

suggested to me some observations, which I hope will not be found (piite out of

])lace, as an appendix to the systematic part of this study.

For the present monograph of the C"uban palms I have been able to study

a rather extensive material, for which I .1111 l.irgely indebted to Prof. C. F. Baker;

other valuable specimens I have found in the Herbarium de Candolle. But I must

especially thank Prof. I. Urban for tlic loan of tlie entire set of ])alms gathered

in the Caribbean Islands by numerous collcetors, forming part of the Herbarium

Krug and Urban, and now incorporated in that of Berlin.

Con.spectus of the Genera

Tribe I—ARECAE
Ovary l-.S ecll.d. I'ruit with 1 -.1 seeds; endocarp in.iiil.r.uirous. Hl.nuis. or

thinly woodv ; not marked by ])oros on its outer surface.

1. Female flowers with valvate petals, more or less united in thiir i).is.il p.irt.

a. Flowers in groups of .S, one female between two malts. ,it li ast in tlie lower

part of the branclilets. Orcodoxa

aa. Flowers J)edicellate in small luniehes at tlic end of the branclilets. Male

flowers numerous. Female flowers few, having the ixri.iiilh smaller than

the male ones, but equally well developed st.-Miiins. I'srudnphornir

aaa. Flowers approximate in linear groups of 2-.">, one- .iIidm' the other, of which

the lowest is usually female and the otlurs m.ilc. (laitssia

'2. Female flowers with imbricate petals.

a. Mal<- flowers with (i st.-iincns having free (iianicnts. Kutrrpc

h(i>|)ilal)Ic country residence of GcorRi- Bradford, ICsii) and especially in the

elevated district back of .Santa Catalina dc Guantanamo. where tlie collector's prin-

cipal station was Monte Verde, a coffee plantation, residence of the most estimable
and hospilalile M. I.cscaille; from which place, as a centre, Mr. WriRlit is still

prosecuting and extending his hcrborizations."

tHistory of the Coconut Palm in .'Xmcrica, in Contrib. U. S. Nat. Herb. v.

XIV. II., p. 280.
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;ia. Male flowers witli 6 staincns, the flianuiits united to form a eolumiiar body

within the coroHa. fric and radiatinji; above, anthers sagittate.

Cali/ptro!j;i/tip

Tribe II—COCOINEAE

Ovary .'J celled (in the species here described). Fruit with 1-3 seeds, often

l--i of the cells obliterate; endocarj) bony, marked by 3 pores, each corresponding

to the position occupied or wliicli ought to be occupied (morphologieally) by tlie

embryo in the cells.

a. Flowers in numerous glonierules of 3, one female between two males, at least

in the lower part of the branches. Female flowers having a gamopetalous

corolla. Bactrim

aa. Female flowers considerably larger than the males and placed on the lower

part of the branchlets; corolla with imbricate petals. Male flowers

in notches, approximate in the upper part of the branchlets. Acrocomia

II. Leaves flabellate, and radiately divided (never pinnate).

Tribe III—CORYPHEAE
Sulj ir. I—Eucorypheae

Ovary formed by 3 carpels, free from the base, or more or less united together.

a. Ovary formed by 3 carpels, completely united together, and with 3 distinct

uniovulate cells. The fruit usually formed by the development of only

one cell and with the remains of the style lying close to its base. Leaves

with unarmed petioles. Sahal

aa. Ovary formed by 3, more or less independent carpels.

1. Petiole more or less spinous on the edges. Seed with homogenous

albumen. Acoelorhaphc

2. Petiole spinous on the edges. Seed with ruminate albumen. Copernicia

3. Petiole smooth on the edges. Seed with homogenous albumen.

Pritchartlia

Sub. tr. II—Thrinaceae

Ovary formed by a single carpel, unicelled and uniovulate.

a. Seed having an even surface; albumen equable but penetrated from its bas.il

part, more or less deeply, or even comjiletely transversed, b_v an intrusion

of the integument,

b. Stamens 6 with almost sessile reversed anthers. Ilemithrinax

bb. Stamens 6 (or 5-7), with slender subulate filaments. Thrinax

aa. Seed marked by 5-6 vertical grooves and more or less distinctly lobed-

cerebriform. Coccothrinaj-

OREODOXA Kunth

(Non WiUd.) Kunth in Hunib. et Hoiipl. Nova gen. et sp. PI. I. p. SH. edit,

min. ]). 30.5 (1SI.5): Mart. Hist. nat. Palm. Ill, p. l66. Rot/sto7iea O. F. Cook

in Bull. Torrey hot. Club, 1901. p. ;) 1-9.
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For the old and familiar name of Oredoxa Mr. O. F. Cook (Bull. Torrey bot.

Club, 1901. p. Sip) has substituted that of Roystonea, on the ground that the type

of the genus Oreodoxa is 0. acuminata of Willdenow, a palm referred to Euterpe

by Wendland. but which, according to Cook, is the type of a distinct genus, for

which the name of Oreodoxa must be maintained.

Wendland has recognized Willdenow's 0. acuminata in the flowering specimen

of a palm, collected by Moritz at Tovar in Venezuela (N. 1670 in the Berlin,

Herb.) My own independent researches have led me to the same conclusion, with

regard to a fruiting specimen, collected by Fendler (n. 2t6'2 in Herb, de Cand.)

also at Tovar, and consequently in a region not remote from Bucnavista, from

whence came the original specimen of 0. acuminata (Figure 109).

Figure 109. Euterpe acuminata, a, portion of a fruit-bearing branchlet; b, fruit;

c, seed cut longitudinally through the embryo. (From Fendler No. 2462).

The abov,

i)f O. acui

intioM.d F< iidler's specimen corresponds exactly to the

lia given by Willdenow. .-111(1 most certainly belongs to

Kiiti-rpr, iiaving the seed with ;! rumiiia

(i.icrlncr is very well identified at pres

speaking of this genus, and as ttiis gen

illui Now as the genus

[nt, as J shall demonstrate late

is was published in the year 17

Orrodoxa W'illd. in IHOt, the name of Oreodoxa acuminata was rightly

by Wendland to that of Kutrrpe acuminata, and .iccordingly the name of ()

applied to O. rr/ria by Kiinth, remains unattached.

The accurate study I have made of the Cuban (). rcjiia has led nic

a rigorous revision of all the other members of the genus Oreodoxa, wliic

sider to be composed of the following species only:

de.scrip-

typical

Euterpe

r, when

88, and

changed

rcodoxa.
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Conspectus of the Species of Oreodoxa

Male Howcrs haviiij;, wlicn in bud, the stamens entirely enclosed in the corolla.

Fruit globular-ovoid, more or liss gibbous, not more than one-third longer than

broad.

1. Fruit II nun. long, 9 mm. broad. Pericarp on the whole \-\.r> mm. thick;

mcsocarp grumose when dry. O. rcgia

2. Fruit 13 mm. long, lO-lO.r) mm. broad. Pericarp on the whole 1-1.5 mm.

thick; mcsocarp grumose when dry. 0. charihaea

3. Fruit 17 mm. long, 13 mm. broad. Pericarp on the whole about 3 mm. thick,

subinflate, the mcsocarp being very lax when dry and, apparently, very

juicy when fresh. 0. princeps

Male flowers having the petals open, and with the stamens protruding beyond

them long before the anthesis. Fruit oblong, more or less curved, nearly twice

as long as wide. 0. oleracea

Oreodoxa regia Kunth in Huiiib. el Bonpl. 1. c. : Mart. Hist. nat. Palm. Ill,

168, t. 156, f. Ill, IV, V; Griseb. Cat. pi. Cub. 222; Sauvalle Fl. Cub.

153; Combs, in Trans. Acad. St. Louis, VII (1897) 471, Becc. Reliq.

Scheff. in Ann. Jard. bot. Buit. II (1885) 147, t. 11; Sargent, Silva

X. .\., X, 31, t. DV ; Hemsley in Biol. Centr. Amer. Bot. 401. O. oleracea

(non. Mart) Griseb. PI. Wright, 531 et PI. Cub. Wright n. 1467,

Roystonea regia O. I'". Cook, 1. c. 531.

I do not think it necessary to spend many words in describing the general

aspect of this palm, which is a favorite ornament in the tropical gardens of every

part of the world. I have, however, to remark that the bulging of its stem cannot

be absolutely taken as a specific character, witness Figure 110, which reproduces

the Royal Palm in the wild state, growing in Western Cuba, and Figure 1 1 1 taken

at Santiago de las Vegas. In both of these figures some individuals have stems

almost regularly cylindrical from base nearly to summit, while others have a more

or less fusiform appearance in the intermediate portion.

The Royal Palm is a rather variable plant, not only as to the bulging of its

trunk, but also in regard to the shape, size, and small peculiarities of the fruit,

and to some other small characters. On this account it exhibits several forms,

difficult to define and apparently localized to the different regions where this palm

grows. This is the case with the Oreodoxa of Porto Rico, which has been dis-

tinguished as a species (O. charihaea) but which, I think, would be much better

considered as a simple variety.

O. regia is a very widely diffused palm, as it is not only frequently met with

in the savannahs, and along streams and rivers in Cuba, especially in fertile soil,

but is naturally dispersed in almost all the other Antilles; it is also found in

Panama, where Hemsley writes that it is common alxiut Cruces, Gorgona and San

.Juan.

TJie Oreodoxa growing in Florida was identified by Prof. Sargent (i. c.) as

O. regia, but of this palm Mr. O. F. Cook has made an O. floridana.
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O. regia is also reported from the Bahamas. (Gardiner in Proc. Acad. Phil.

1890, p. 358), (non. vidi).

Several notes about O. regia have been already published by me in the

"Annales du Jardin botanique de Buitenzorg" v. II (1885), but I think it con-

venient to give here a detailed description of the Cuban 0. regia, which may be

considered as the type, for establishing its specific characters on solid bases.

The leaves of O. regia are very large, have an elongate leaf sheath, tightly

enveloping the vegetative cone, and one after another drops off at every fresh

Figure 110. Oreodoxa regia growing on high, stony ground in Western Cuba
the shade of a huge ceiba tree. Note varying form of trunk.

emission of a spndix, leaving the trunk f|nitc ilcaii. l)ut more or less distinctly

ringed. Tlic leaflets arc alternately inserted in contrary ways along the racliis,

and stand in four different planes, at least in its lower and intermediate part, but

are more regularly set, and almost on one plane towards the end. The leaf-

rachis is at first more or less sprinkled with small, a|)pressed, orbicular, to!)aeeo-

colored, deciduous scales, and by age acquires a glabrous appearance.
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The leaflets are lirmh' papyraceous, ensiforni, quite straight and very grad-

ually narrow above from below the middle, to a very acuminate, rather rigid,

briefly bifid apex, generally more deeply split by age, they are attached to the

rachis by a narrow base and have here the margins strongly reduplicate ; they are

green on both surfaces, but on the lower are rather densely sprinkled with very

numerous, very small dots visible only under a strong lens ; they have a

strong mid-costa, very prominent above, and covered below by an almost con-

tinuous line of elongate chaffy scales; the secondary nerves are 2-3 on each side

of the mid-costa; the tertiary nerves are very numerous and not very prominent;

margins acute, not or very slightly thickened ; transverse veinlets obsolete. The

intermediate leaflets are 70-95 cm. long and 3.5-4 cm. broad.

The spathes are two; the exterior spathe is tubular, pervious at its upper end,

considerably shorter than the interior one, which completely envelops the spadix

before the anthesis, and is at that time flattened-fusiform and biconvex, later

deciduous.

The spadices in number .'j-t are erect at the same time, when not yet open, at

the base of the lowest leaf-sheath, are spreading when in flower, and when in fruit

form dense subglobosc panicles around the summit of the trunk, under tlie shade

of the magnificent crown. The spadices have a very short, broad peduncular

base, and are twice branched ; the primary branches are conspicuously swollen at

their bases and are divided into several alternate flowering branchlets ; these are

slender, terete, 1.5-2 mm. thick at the base, 15-25 cm. long or shorter, more or

less sinuous between the flowers, and narrow very gradually above to a subulate

apex ; while still enclosed in the spathes they are covered by a curious kind of

trichomes, formed by vesicular, acute cells, grouped at the end of a small,

simple or branched, pedicel; after flowering the groups of vesicular cells are

detached from their pedicels, and are dispersed in the form of a fine granular

jjowder, while the pedicels remain to render the surface of the branchlets more or

less puberulous-paj)illose.

The flowers are light colored even when dry, are ternate almost to the end

of the branchlets and are inserted on very superficial flat orbicular ))ulvinuli. The

male flowers are at all times considerably larger than the female, are irregularly

ovoid, obtuse, 5-6 mm. long, 3.5-4 mm. broad ; the calyx is very small, with slightly

imbricate, scarious, subpellucid, subdeltoid, obtuse or acute, and more or less

carinate, sepals; petals considerably longer than the sepals, concave, thinly per-

gamentaceous, irregularly ovate-oblong or oblong-elliptical, bluntish or subacute,

striately veined, have internally at the base a nectariferous swelling. Stamens

usually 6-7, occasionally 8-9, about as long as the petals also during the anthesis,

about 5 mm. long on the whole ; anthers relatively large, ^ mm. long, erect when

in till- bud. slightly shorter than the filaments, ovate-elliptical or ovate-sagittate,

obtuse, the cells unit<'d by a i)road eonspieuous connective, dark colored in the

dry .state, inserted on Ih. (ILini.-nt alMiiit llicir middle, from which Uk cells ninain

separated in their lowc r p.irl : (il.inicnis t mm. long, line;ir siiliiilale ,it .ipix.

.somewhat flattened; rii(linirnt:iry .)v:iry globose, with three short, acute, stigniatie

points.
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The female flowers optn a short time after the mak>, arc liorizontal, 1 mm.

long when full grown but not 3-et open, broadly conical and apiculate ; sepals

reniform, entire, smooth, slightly callous at their bases ; corolla four times as long

as the calyx, urceolate-campanulate wheti open, divided down to a little below tlie

middle into tliree triangular briefly acuminate, valvate divisions ; the staminodes

form a cup, lining the undivided part of the corolla, and crowned by six obtuse

lobes of which three peep forth between the divisions of the corolla; the lobes,

which represent the filament, do not show usually any rudiment of the loges of

the anthers, tliough at times faint traces of these may be found. Ovary globose,

usually unicelled, witli rudiments of the two other cells, more rarely with two of

these perfectly developed, producing then a didynamous fruit; ovule attached

along one side of its cell; stigmas fleshy, triangular-subulate, recurved.

Fruit globose-obovoid and somewhat gibbous, 11 mm. long, 9 mm. broad

(when dry) or thereabouts, with a perfectly round top and with the remains of

the stigmas placed a little above the base, on the less convex side; pericarp on the

wliole 1-1.5 mm. thick; the epicarp is smooth outside, thin and brittle in the dry

fruit; the mesocarp is scanty, softly parenchymatous, and apparently sliglitly

fleshy when fresh, grumose when dry; it has a layer composed of a few fibro-

vascular bundles in its innermost part, which form a net work very adherent to

the endocarp. The endocarp is thinly woody and forms a shell or putamen to

the seed, and is 8.5-9 mm. long, 7 mm. broad, and its inner wall remains adherent

to and almost connected with a large portion of the antiraphal side of the seed,

but is brittle and removable on the side of the hilum ; the putamen presents also

on the median line of its antiraphal side a conspicuous vascular strand, which

leaves on the seed a more or less distinct sulcus, at times, however, quite obsolete.

The seed is broadly ovoid-elliptical, rounded at both ends, slightly compressed

and flattish on the raphal side, 7.5-8 mm. long, 7 mm. broad, 6 mm. thick; the

raphal side is conspicuously marked by a circular central area in which, a little

below tlie centre, is placed the hilum, whence numerous, very apparent, vascular

ramose, whitish venations radiate. Albumen homogeneous, very slightly excavate

on the raphal side, because of a very superficial thickening of the integument in

that place, which corresponds to the external circular area spoken of above.

Embryo, obliquely basal, penetrating deeply into the substance of the albumen.

(Figure 112).

Fruiting perianth explanate, not accrescent. (Figure 112).

The description of the fruit given above is from the specimens numbered

3516 in the Herbarium C. F. Baker, which were collected near Santiago de las

Vegas; that of the flowers from Curtiss n. 432, who gathered the specimens at

Xuova Gerona in the Isla de Pinos. In these specimens the fruit is very sliglitly

smaller than in those from Santiago de las Vegas, and the branchlets of the

spadix are glabrous, whereas they are puberlous-papillose in those of the other

locality. Tlie specimens of the "Plantae Cubenses Wrightianae" (n. 1467) dis-

tributed under the name of O. oreodoia oleracea are certainly 0. regia.

Of O. regia I have examined the following specimens

:
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Figure 112. Oreodoxa regia. a, b, male flowers in bud; c, male flower during
anthesis, from which one of the petals and two stamens have been cut out to

show the interior; d, female flower in bud; e, portion of a flowering branchlet

with female flowers during anthesis; f. female flower cut longitudinally; g. fruit,

side view; h, fruit cut longitudinally through the embryo; i, seed seen from the

raphal side (h and i from Baker No. 3576; all the other figures from Curtiss

No. 432).
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CUBA: Province of Santa Clara, district of Cienfuegos, Cieneguita, Combs

n. GQi (Herb. Berol.) Neighborhood of Santiago de las Vegas, Prov. de Habana,

Wilson n. 3516 (Herb. Berol. and Bccc.) Near Nueva Gerona, Isla de Pinos,

Curtiss n. 432 (Herb, de Cand.)

JAMAICA: Near Castleton, Aug. 1902, Herb. Bot. depart, n. 8, in Herb.

Berol. (In these specimens the female flowers are almost globular and very

slightly or not apiculate. The male flowers are slightly smaller than in the plant

of Cuba (t-l.S mm. long). The fruit as in the type, but with the intrusion of

tlu- integument more pronounced. (Figure 113, d, e, f).

S. DOMINGO: Mouth of the Yuna River, Taylor n. 6l (Herb. Berol.)

Fruits as in the type from Cuba (12 mm. long, 9 mm. broad) but with the seed

almost completely free from the inner wall of the endocarp; intrusion of the

integument of the seed rather deep. (Figure 113, f).

ST. CROIX (Danish Antilles) : Rev. J. J. Ricksecker n. 103 (Herb. Berl.)

Apparently not different from the plant of Cuba.

PANAMA: P'ruits indistinguishable from those of the Cuban specimens, but

with the seed adiierent to the inner wall of the endocarp over a very small area

only.

Oreodoxa charibaea (Spreng) Damm. et Urb. in Symb. Antill. IV 129.

Roystonea Borinquena O. F. Cook in Bull. Torrey Bot. Club, 1901, p.

552, t. 45 f. 2 a dextera. Euterpe charibaea Spreng. Syst. II (1825) p.

140 (excl. Areca oleracea Jacq.)

The type of Euterpe charibaea of Sprengel is apparently a specimen col-

lected by Bertero in Porto Rico, but doubtless Sprengel also included in his

diagnosis the characters of Oreodoxa oleracea, for he describes the fruits as "sub-

incurvatis." I have examined one of Bertero's specimens in the Berlin Herbarium,

and another in that of De Candolle; both consisting of small portions of the

spadix with male and female flowers only. The male flowers have 6-7 stamens

with anthers slightly larger than in the flowers of 0. regia from Cuba. The female

flowers have the teeth of the staminal urceolum furnished with sufficiently distinct

anther cells ; but little importance is to be attached to this character as rudimentary

anther cells exist also in the female flowers of Wright's n. 1 167 from East Cuba,

whereas they are altogether absent in the flowers of the specimens coming from

the opposite end of the island.

I have examined of 0. charibaea the flowering specimens of Sintenis n. 1605,

and the fruits numbered VII of the same collector (Herb. Berol.) and also com-

plete specimens in flower and fruit from plants cultivated in the botanical Garden

at Buitenzorg (Figure 113, a, b, c). The main differences between O. charibaea

and O. regia consist in the fruit, which is somewhat larger in the first than in the

second, and in the seed, which remains almost entirely free from the inner wall of

the endocarp. The fruits in Sintenis n. VII are 13 mm. long, 10-10.5 mm. broad.

In tlie fruits from the plants cultivated at Buitenzorg the intrusion of the inte-

gument of the seed into the mass of the albumen is considerably deeper than in
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O. regia, and has the form of a cone with a broad base. This same character is

offered by fruits I have received under tlie name of Roysionea horinquena by Dr.

Franceschi from Porto Rico; this intrusion, however, is less pronounced in tlie

fruits from n. 1605 of Sintenis, and in tliose of Sintenis VII is not more pro-

nounced than in the seeds of O. regia from Cuba.

On the whole, O. charibaea is so closely related to O. regia that it seems

to me only a geograpliical form of tliat plant, or in any case notiiing more than

a second degree species.

Figure 113. Oreodoxa charibaea. a. longitudinal section of a fruit (from a plant

cultivated in the Botanical Garden at Buitenzorg) ; b, longitudinal section of a

seed from Sintenis No. 160S; c, longitudinal section of a seed from Sintenis No.
VII. Oreodoxa regia. d, female flower, and e, longitudinal section of a seed
(both figures from the specimen No. 8, Bot. Dep. Jamaica); f, longitudinal sec-

tion of a seed from a plant collected in S. Dominga (Taylor No. 61 in Herb.
Berol.).
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Oreodoxa oleracea Mart. Hist. nat. Palm. Ill

163; Becc. Reliq. Scheff. in .Ann. Jard. bo

Mart. Fi. P.ras. Ill, II, 474.

ir.6 t. 156. f. 1, 2. et ti

nit. II 1.50 t. 12: Dnule,

This .species is peculiar to the .smaller Antilles and is quite distinct from O.

regia and its near ally, O. char'thaca. not only by its quite cylindrical, never

bulging stem, and by the cur\e(l. rather elongate fruit, but also by the quite

different male flowers.

The stamens in the male flowers of O. oleracea spring beyond the corolla a

long time before the anther cells .\rv a|)t to o))en, and emit the pollen grains;

perhaps they never remain entirely enclosed in the corolla, even when very young.

On account of this circumstance the branchlets of 0. oleracea, when covered with

male flowers, as are those distributed by Glaziou under n. 8055, have an aspect

quite different from those of O. retria and O. charibaea.

Figure 114. Oreodoxa oleracea. a, male flower before anthesis; b, male flower dur-

ing anthesis; c, longitudinal section of a fruit.

The female floreers arc globular. ai)iculate, similar to those of O. regia; the

lobes of the staminal urceolum have rather distinct rudimentary anthers.

The fruit is oblong, slightly curved and concave on the side of the stigmas,

it is 1 1-15 mm. long and 9 mm. broad; at complete maturity the mesocarp leaves

the endocarp free, which forms a thin and fragile shell or putamen to the seed,

and has an even, dull surface, upon which, however, the internal fibrous vascular

net of the mesocarp remains adherent. The putamen has the general form of
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the fruit, but it tapers a little towards the base, which is acute or shortly caudi-

culate. The seed is oblong-elliptical, 1 1 mm. long and 6 mm. broad, rounded at

both ends, flattish or slightly concave on the raphal side, where two-thirds of its

surface is covered by the oblong areola formed by the vascular ramification of

the raphe; the hylum is linear. On the more convex or antiraphal side I have

observed a small papillaeform point about its centre, where at times the endocarp

adheres to the testa of the seed; otherwise the seed remains entirely detached

from the internal wall of the endocarp. The albumen is homogeneous, and with-

out any intrusion of the integument. The embryo is slightly obliquely basilar.

(Figure 114).

There is a rather good representation of this palm in "Dcscourtilz: Flore

medicale des Antilles" v. IV (1827) plate 265, which is not mentioned by Martius.

The young flowering branchlets of 0. oleracea are, when still enveloped by

the spathe, covered by an abundant white cottony matter, which remains free

when the spadix expands, and is composed of a very curious kind of trichomes,

composed of inflated acuminate cells of the same nature as those existing in O.

regia, but much more abundant, and with more elongate cells.

Of O. oleracea I have examined in the Berlin Herbarium complete specimens,

collected bj' Pere Duss in Guadaloupe (n. 4173), wliere it is said to be abundant

at Basse-Terre.

Pere Duss describes the trunk of O. oleracea as 30-36 m. high, rarely more,

and measuring about 2 m. in circumference at its base, but it soon grows more

slender and remains cylindrical throughout. Tlie leaflets are equidistant, all on

one plane, 3-3.5 cm. apart in the intermediate portion of the rachis; are of a

rather herbaceous texture, lanceolate-ensiform, very long acuminate, shortly bifid

at the aj)ex, with the point in prolongation of tlie upper margin subulate and

longer than the other; the intermediate leaflets are 70-75 cm, long and 5.5-5.8

cm. broad; those near the base are narrower and slightly shorter, the uppermost

are smaller and less acuminate.

The inner spathe is thickly coriaceous, glabrous, of a reddish color inside,

brown externally, from 70 cm. to 1.24 m. in lengtli in vigorous young specimens.

The spadix is much branched, its peduncular part is 15-18 cm. long. Tlie

primary branches are as much as 90-95 cm. in length, form several partial

panicles and are divided into several secondary and tertiary branchlets; the

ultimate flowering branchlets are flexuose, 15-20 cm. long, carry ternate flowers

on tlieir lower part, but higher up only germinate male flowers.

Oreodoxa princeps Becc. sp. n.

A tree about 18 meters high (Harris). Leaves apjxirently similar to those

of O. regia. Rueliis dotted by very minute rusty scales. Leaflets pointing differ-

ent ways ; tlie two seen by me, belonging to tlie intermediate portion of tlie leaf,

are lanceolate-ensiform, gradually acuminate above, somewliat larger than tlie

largest of (). regia seen by me, about 80 cm. long, 6.5 cm. broad about their middle;

have the mid-costa covered witli chaffy scales a long way up from the base, but

naked above. Spadix ultra compound ; flowering branchlets more slender than in

O. regia, up to 40-45 cm. long, 1.5-2 mm. thick at the base, the lowest divided
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into 2-3 secondary branches, very gradually narrowing above to a very fine and

acuminate point, slightly sinuous between the flowers ; they carry glomerules of

three flowers (one female between two males) on tlie lower two-thirds, and only

germinate male flowers on the remainder; when bearing the fruits they arc

glabrous, but they appear to have been covered by the same kind of trichomes

as in 0. oleracea and regia, though of a somewhat different form (they are almost

sessile and formed by a glomerule of very inflated and suddenly acuminate radiat-

ing cells). Male flowers consider.ibly siii.iller than in O. regia and very irregular,

when full grown in bud .'! mm. long, ovoid; sepals deltoid, hyaline; petals five

Figure 115. Oreodoxa princeps. a, fruit, side view; b, longitudinal section of the
same fruit; c, the kernel of the above fruit; d, seed as seen from the raphal side;

e, seed, side view.

times as long as the calyx, membranous, ovate, rather acute, concave. Stamens

six, filaments terete, subulate, slightly longer than the petals during the anthesis;

anthers broadly ovate, 1.5-2 mm. long, rounded at the apex, having the cells

separated at the base nearly to the middle; the connective is broad and of a dark

color. Fruiting perianth flattened, 5 mm. broad between the points of the petals;

sepals hyaline, very narrow, form a very narrow ring round the scar at the base

of the fruit; petals deltoid, bluntish. Fruit globose-obovoid and slightly asymmet-

rical or gibbons, 17 mm. long. l.S mm. broad, with the remains of the stigmas
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placed a little above the base, very small and not prominent. Pericarp on the

whole about 3 mm. thick and almost inflate, having the niesocarp almost empty

in the dry state, and apparently very juicy when fresh; epicarp thinly pellicular,

brittle; endocarp very thinly woody, it forms a shell to the seed l3-l-i mm. in

length and 8 mm. in breadth, rounded above, narrowing towards the base, which is

rather acute and slightly bent; its outer surface is marked by a rather close net

of fine fibers. Seed 10-11 mm. long, 6 mm. broad, entirely free from the inner

wall of tlie endocarp, elliptical in outline on the front view, and subreniform when

seen laterally, being slightly excavate on the side of the hiluni and convex on the

other side; it is rounded above, and rather acute at the base, has a dull brown

surface, the vascular area of the raphe is suborbicular, and the hilum is in the

middle of it; the intrusion of the raphe is broadly conical; the embryo is at the

base, but a little apart from the point of the seed. (Figure 115).

The specimens upon which I have based the species were sent to me by Prof.

Urban of the Berlin Botanical Museum and were collected by Mr. Wm. Harris

(n. 9843) in Jamaica, in the Morass at Middle Quarters, 23 IX 1907.

Probably the plant has the appearance of O. regia, but it is not known if

the trunk is cylindrical or has a tendency to take a fusiform shape. It differs

from O. regia by its broader leaflets, by tlie spadices being more loosely branched

and with longer and more slender branchlets, which bear female flowers acconi-

j)anied by two males only in the lower two-thirds of the half part; but it di tiers

especially by its small male flowers, and by its larger fruit, having a watery

mesocarp (reduced almost to nothing in the dry fruit), .uul finally by its sub-

reniform seed rounded above and subacute at the base.

PSEUDOPHOENIX 11. W endl.

H. Wendl. in Bot. Gaz. XI (1886) et in Gardn. Clir. IV (Ser. 3) Oct. 1888

p. 408 f. 56". Sargentia Wendl. (nomen) ex Nich. ct Mott. Diet. Hort. et ex

Sprengcr in Bull. Soc. tosc. Ort 1889 p. 341. Chamaephoenix A. H. C. in Florida

Farmer and Fruit Grower, Jacksonville, Febr. 22, 1887 (with a fig.). C ifclospathc

O. F. Cook in Mem. Torrey Bot. Club, XII (1902) p. 25.

Sterile specimens of a Pseudophoenix distributed from the New York Botan-

ical Garden, under the name of Pseudophoenix sargentii, were collected by Mr.

J. A. Shafcr (n. ()801) in Marcii, 1909, at Cayo Guaj;iba, Camaguey on the

north coast of Cuba. I have seen of these only some fragments of leaves, from

wliich alone it is difficult to decide if they really belong to Pseudophoenix sar-

gentii, or to an allied species. I make tiiis observation because a species of

Pseudophoenix different from tliat of I'jorid.'i, was really in past times found in

Haiti; tliis being the Palma dacli/lifera el vinifera of Plumier, which palm has

not been as yet found again by modern i)otanlsts, but which iii.iy \iry |i(issilily

be the same plant as that collected by Shafcr at Cayo Cliiajaba.

Pseudophoenix vinifera I'ecc. Euterpe ? vinifera .Marl. Mist. Nat. I'alin,

V. Ill, 1). LXXXV, t. morf. Z, II, fi^. XVIII-XIX. Cocos ? vinifera

.Mart. I. c. V. Ill, .324. Gaussia vinifera W en.il. it. Kerch. I'aim. p. 24.S.

Palma dactylifera et vinifera I'limi. (icn. .Xmei. ,? Itun. t. 2'', M). ms.
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I h.ivc seen in the Herbarium at Berlin a copy of the unpublished plates of

Phiiiiitrs I'alma dactylifera et vinifera, upon which Martius based his Euterpe ?

vinifera, a palm, which uj) to the present day had remained an enigma. The

accurate study hereafter reproduced, which I have made of Pseudophoenix sar-

gentii has, however, enabled nie to recognize in Plumier's palm a typical species

of Pseudophoenix, which is quite distinct, however, from 7*. sargentii.

From the picture, the trunk of Pseudophoenix vinifera appears considerably

more ventricose than that of P. sargentii; the spadix is more diffuse, and its

branchlets more elongate, while the fruits, although distinctly pedicellate, are all

represented as monospermous, but in them the traces of the other two sterile or

empty locules are always well reproduced ; in the analyses the perianth with six

stamens is well shown, and in the seed, apparently somewhat enlarged, the few

characteristic branches of the raphe arc very apparent. If to these characters we

add those of the spadices interfrondalcs, of the pinnate leaves with fascicled

leaflets, and the relatively long leaf sheaths, the generic position of this palm

ai)])ears to be positively certain.

Evidently this palm was once common in Haiti, where it was known under

the native name of "Cacheo," but now it must have become very scarce or perhaps

it has been destroyed, in consequence of the custom of the natives of felling the

trees to extract the saccharine juice contained in the inflated part of its trunk,

from which a kind of palm wine was obtained by fermentation.

Pseudophoenix sargentii H. W'endl. II cc. : Rev. Hort. 1887 p. 34, et 1888

p. 482 et 374, f. 140. 141 ; Bull. Soc. Tosc. Ort. 1887, p. 64; Garden and

Forest, 1888, p. 352; Sargent, Silva X. A. v. X t. DV. Chamaephoenix

sargentii x\. H. C. 1. c. Sargentia aricocca W'endl. 1. c. et in Bull. Soc.

Tosc. Ort. 1889, p. 341. Cyclospathe northropi O. F. Cook, 1. c.

This palm, which was discovered by Prof. Sargent in Florida near the eastern

end of Elliot's Key, is described as a tree with the general habit and appearance

of Oreodoxa, 6-7 m. in height, with a trunk 25-30 cm. in diameter. From the

figure in Gardener's Chronicle reproduced from a photograph taken in its native

district in Florida, the trunk appears only very slightly fusiform. The leaves are

said to be 1.20-1.50 m. long. An entire leaf detached from a plant cultivated at

Miami, forwarded to me by Mr. A. T. Hudson, is 1 m. long in the pinniferous

part ; the petiole is very deeply channelled above and rounded beneath ; the leaflets

are numerous on each side, very approximate in the lower part of the rachis and

distinctly approximate in groups of 2-3 on each side in the remainder, with vacant

spaces 2-1 cm. long; the leaflets are firm in texture or thinly coriaceous, green

above, glaucous beneath, linear-ensiform, strongly reduplicate at the base, grad-

ually acuminate above; the largest leaflets, those of the middle, are 45 cm. long,

20-25 mm. broad; those near the base shorter; the mid-costa is very slender, not

stronger than the secondary nerves, these are in number of 2-3 on each side of

it ; transver.se veinlets obsolete.

The spadix is interfoliaceous, and it is described as about 1 ni. in lengtli,

diffuse and much branched; the secondary (or tertiary.^) branches are short,
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and usually triparted ; the flowering hranchlets are gjlabrous. short. 2-4 cm. in

length, and carry 8-14 flowers alternately and not very regularly inserted round

the axis spreading and borne on a conspicuous pedicel 2.5-3 mm. long; the axes

of the hranchlets and the pedicels are terete and glabrous; the bracteoles at

the base of the pedicels are inconspicuous. The male flowers* in bud are

broadly ovoid, with a perfectly round top, and slightly narrow towards the base;

they are 5 mm. long and -1 mm. broad; the calyx is shallowly cupular, deeply

parted into three deltoid acute lobes. Petals several times longer than the calyx,

thickish. fleshy, ovate, concave, valvate. Stamens six; filaments terete, thickish.

filiform, free from the base; anthers relatively very large, as long as the petals

elongate-rectangular; their cells parallel, introrse, deeply separated at the base:

rudimentary ovary conspicuous, elongate-conical, with three subulate stigmas, o'l

the whole these are a little shorter than the anthers. In each branchlct the male

flowers are far more numerous than the female. I have found only one female

flower on a branchlet, while several other hranchlets had only male flowers. The
female flowers differ from the male resting on the same branchlet, in having the

corolla a])parently not fully developed, and by being only twice as long as the

calyx, its divisions are deltoid, not connivent, but spreading with the stamens pro-

truding beyond the corolla, and about twice as long as that; otherwise the stamens

are identical with those of the male flowers ; apiiarently they are perfectly devel-

oped, and we may suppose, frrtilc. The ovary is conical, and has three subulate

stigmas, it is very similar to the ovary of the male flowers, only it is larger with

a broader base, three-locular, and with a very minute ovule in each cell, situated

in the lowest part of the ovary.

Fruit usually 2-3 lobed. hi- or tricoccous. similar to a fruit on an F.uphor-

biaccous plant, about 18 mm. broad (wlieii dry), or it is nioiiococcous and globose

(and then 9-10 mm. in diani.) when two of the carjiels remain sterile; the fruit

is borne by a pedicel about 3 mm. long, and is suffultod by the deflexed petals,

upon which at the base still remains visible the hardened filaments of the stamens.

In the regularly developed three-lobed fruits, the remains of the stigmas arc

apical and central, but when only one or two or the carpels develop, they may be

more or less shifted towards the base. The pericarp in the fresh fruit is fleshy,

bright orange or red; when dry it is wrinkled, the epicarp being thin, pellicular,

and adherent to the mesocarj); this is ap|)arently mucilaginous, and devoid of

fibrous strands; endocar)) thinly woody, hard, and brittle, one-fourth of a millim.

thick; it forms a globose kernel, 8. .5-11 mm. in diameter with dull blackish even

surface marked only by ;i slightly rais<-d straight crest on the axial side. Sretl

free from the wall of the cndoearp, globular, 7-8. .5 mm. in diameter, at times

slightly longer than broad, attaclied laterally on the axial side; it has a dull even

surface, and is marked on each side by only two rather conspicuous arched

branchings of the raplie. Albumen liomogencous. Embryo ba.»ilar on the axial

side (Figure 116).

•I have studied the flowers ))re;

.Mr. Ernest A. Besscv from Miami.
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Figure 116. Pseudophoenix sargentii. a, branchlet with several male flowers in bud,
and a female flower; b, male flower just before anthesis; c, male flowers from
which a petal has been detached to show the interior; d, longitudinal section
of a female flower; e, dry fruit containing two seeds; f, longitudinal section of

a kernel and of its seed; g, seed seen from the raphal seed.
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GAUSSIA IT. Wendl.

H. Wendl., in Gottinger Xachrichten, 1856, p. 3'27 ; Bcnth. et Hook. Gen. pi.

Ill, p. 912. Aeria O. F. Cook in Bull. Torrey bot. Club, IpOl. p. 5t7.

Gaussia princeps* H. \\en(ll. 1. c: Griseb. Cat. pi. Cub. p. 221 (W'r. 3224) ;

.Sauvalle, Fl. Cub. n. 2383; G. Maza. Nociones etc. (1893) p. .SO: G.

splendens Becc. in Ann. Roy. Rot. Card. Calcutta, v, XIT, I, p. 'i.

Gaussia princeps is not ap])arcntly a tall plant; tlif stini is rather stout, more

or less inclining or bent at its base, and then ascendent and columnar ; it has a

smooth surface marked by very apjjroximate ring-like scars, almost obsolete in

the basal, but sufficiently distinct in the upper part of the trunk. The base of

tlie trunk is raised from the ground by a very remarkable dense mass of roots,

thiekisli. cylindrical, frequently dichotomically divided, covered by very small

prickly w.irts, and, on the whole, similar to the ffrial roots of a Pandantis. Here

it is (juite ])lain that the last formed roots are the more external, they are placed

above all the others, and have of course made their way through the outer bark-

like cylinder, appearing higher up on the stem, as this becomes older. Tliis

facility of producing epigeous roots in these palms is no doubt due to the gre.it

amount of aqueous vapour resting on the siunniit of the highest mount.iins,

whereon they, too, find their ])roper home.

The leaves are also very remarkable; they are regularly pinnate, and

have numerous very approximate leaflets, which arc spreading almost horizontal

;

and are not arranged exactly on one plane, but jjoint in different directions some-

what, and arc furnished at their bases with a very conspicuous cushion-like

swelling or callus. In the dry specimens this callus is much reduced and shriv-

elled, but in the fresh state it is certainly mtieli swollen, and is jirobably fleshy.

Several palms have leaflets with an .ixill-iry callus, hut in none have I seen one

so large as in Gaussia.

The leaflets are papery, ensiform. quite straiglit, open flat (not folded length-

wise), attached to the rachis by a broad base, where they are very suddenly con-

tracted, and have tlie margins very briefly reduplicate, otherwise they have

parallel margins a long w.ay up, are gradually, but excentrically acuminate above

and. at times, are sligiitly indented a little b.-low the apex; both surfaces are

almost equally gn-en. and very finely and sharply strialely v.ined by seeoiid.ary

and tertiary ii.rves; Ih.- s.-coiid.ary nerves (..(; on e.ieli side of the niid-eosta)

being only sligiitly stronger than sever/il otiiers; the mid-costa is r.ather

strong, prominent and quite smooth on the lower surface, but is superficial and

narrow in tiie upper, and tow.-irds the apex broadens and flattens considerably in

a peculiar way; thi- margins .ire sligiitly and narrowly thickened and polished:

there- are no tnilisverse veinlels visible; th,' i nteruiedi/ite leaflets are .".O .-.r, eiu.

long and •2..-. cm. broad; the upp.r l.-.itlets are shorter .ii.d narrow, r. more suddenly

acuminntc, brie (Iv and often also obsobi, Iv bideiil.ile. The p.liole is ilongate

•While he live.l in

line palm to horticullun
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and gradually broadens at its base into a short, very broad leaf-slieatli, which in

the old and functionless leaves si)lits into two parts at the back. These leaves

do not apparently remain long hanging down below the crown.

The spadix is apparently rather large and diffuse and is twice branched

;

glabrous throughout and quite destitute of bracts at every branching. The branch

I have seen is 50 cm. long, it is divided into several alternate, spreading, filiform,

gradually subulate, very elongate, flower-bearing branchlets, and has the lower

portion of its axial part strongly flattened and 4-.5 mm. broad; the lower branch-

lets are 20-25 mm. long and 1.5-2 mm. thick at their bases, subterete, but con-

.siderably wrinkled in the dry state; the upper gradually becoming shorter. The

spadix has a long peduncular part, about 60 cm. in one specimen, sheathed rather

tightly in a very thin, finely-striate marcescent spathe, which is split open laterally

above and terminates in a hair-like acuminate point.

The flowers are horizontal, quite sessile, clustered in small linear series of

3-5 longitudinally around the branchlets ; the flowers in each group are placed

immediately one above the other and in contact; the lowest in each group is

usually female and the others are males ; the elongate superficial scrobicules have

no bracts and are edged by a slightly elevated rim.

The male flotvers in full grown buds are broadly or very briefly obovoid, 3

mm. long, 2 mm. broad, with a rounded top and flattish base ; the calyx is cupular,

truncate at the mouth ; the sepals are imbricate, quite free, thick and fleshy

especially at the base, with blackish margins. The corolla is nearly four times

as long as the calyx; petals concave, spreading during the anthesis, ovoid, obtuse,

strongly striately veined, rather thick and fleshy; stamens six, slightly shorter

than the petals ; filaments free from the base ; the anthers inserted about the

middle of the dorsum, are large, ovoid, and subcordate at the base; rudimentary

ovary conspicuous, elongate-conical, slightly shorter than the stamens, terminated

by three short blunt .stigmas.

Female flowers at the time that the buds of the males are fully developed,

are smaller than these, conical and more acute than the males; when fully devel-

oped 3.5 mm. long; sepals small, fleshy, orbicular-reniform; petals much larger

than the sepals, deltoid, bluntish, thickly fleshy; ovary broadly pyramidatr-

trigonous ; stigmas obtuse ; ovules three, very minute, attached to the base at the

inner side of the cells. Staminodes very minute, short and thickish. The fruits

arc obovoid, with a rounded top and taper somewhat towards a slightly asymmet-

rical or bent base, where a little above the torus remain the relics of the small

conical stigmas. They (when dry) are 10-1 1 mm. long, by 7 mm. broad, and

have the pericarp contracted and wrinkled ; in the fresh state they certainly arc

.somewhat fleshy; the pericarp has a thin resistant epicarp, a slightly pul)>-

mcsocar]) quite devoid of fibers, and a very thin membranous hyalin endo-

carp. The seed is obovoid, rounded above, and narrows to an acute, almost pun-

gent, slightly bent base; its surface is dull and marked by few loosely anasta-

mosing vascular branches of the raphe; the embryo remains on the more convex

side of the seed, a little below the middle; the albumen is homogeneous, and of a

not verv hard texture.
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The perianth apparently is not accrescent after flowering, is spread under

the fruit, and is about 3 mm. in diameter; the sepals are subreniform ; the petals

arc considerably larger and longer than the sepals, deltoid, bluntish, thickish, and

obsoletely striately veined externally ; the remains of six filaments are still visible

in the shape of six very small conical bodies. (Figures 117, 118).

I have seen of Gaussia princeps Wright's typical specimens with fruit only

(n. 3224 Herb. Berol.) upon which the species was founded, and I had the op-

portunity of examining very good specimens with flowers, collected by Britton,

Earle and Gager (n. 6792 in Berl. Herb.) at San Diego de los Baiios, Province

Pillar del Rio; others with fruits were gathered, I think, in the same locality by

van Hermann (n. 3i6S in Herb. Becc. and Berol.)

In my monograph of the Genus Daemonorops (Vol. XII of the "Annals of

the Royal Botanic Garden of Calcutta," p. 9) I have published some observa-

tions on the peculiar cushions or callosities, .so frequently found in the axillas of

the leaflets in palm leaves, and have also mentioned tliosc of a Gaussia splendens,

which name, however, is only an oversight for Gatissia princeps.

I'igure 117. Gaussia princeps. a, portion of a flowering branchlet; b, male flower

in bud; c, male flower during anthesis: d, longitudinal section of a young female
flower; e, longitudinal section of a young fruit.



Pomona College Joi'i OF Economic Botany 275

Gaussia attenuata P.ecc.

1901, p. 548, t. 47.

Aeria attenuata O. F. Cook in Torrev bot. Chih,

Dr. U. Daniiner and Prof. I. Urban have already expressed the o))iiii()ii

(Urban, Svmb. Antill. IV, 129) that the Genus Aeria might, possibly, be reduced

to Gaussia. 1 am now able from inspection of the flowers and fruit of the tyjjf

of Aeria (Cook No. 1()40) to confirm this opinion, and I have, moreover, found

A. attenuata to be rather closely related to Gaussia princeps, from which it differs

in its more elongate stem, and in the somewhat larger fruit and seed. The flowers

are very similar in arrangement and form in both plants ; those of G. attenuata

Figure 118. Gaussia princeps.
view; d, fruit, front view;
the embryo.

a, branchlet with a fruiting perianth; c, fruit, side
seed, side view; f, seed cut longitudinally through

ave the petals less dis-

veins than those of the

are, however, more globose than those of (1. princeps

tinctly striately veined, and arc also marked by fewi

latter.

According to Cook, G. attenuata has the leaflets without basal cushions, the

fresh fruit of a deep orange color, 16 mm. long by 12 mm., and the seed flattened-

oval. The only dry fruit I have seen is obovoid, 15 mm. long, 11 mm. broad; the

seed is 1 1 mm. long, 7.5 mm. broad, regular obovoid, not at all flattened, it has a

round top and narrows at the base to a symmetrical, bluntish (not bent) point;
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the albumen is homogeneous, entirely solid, without central cavity. The embryo

is lateral, a little below the middle.

Other mentioned species of Gaussia are:

G. phieshreghfii H. Wendl. in Kerch. Palms 245. Chamaedorea ghiesbreghiii

Hort. and Oreodoxa ventricosa Hort. It is a very problematic palm.

Gaussia portoricensis M'endl. 1. c. (nomen) : is supposed to correspond to

Gauitia (Aeria O. F. Cook) attenuata Becc.

Gaussia vinifera Wendl. 1. c, is Pseudophoenix vinifera Becc.



The Cherimoya in California

\Vith Notes on Some Other
Anonaceous Fruits

F. W. POPENOE
WEST INDIA GARDENS, ALTADENA, CALIFORNIA

The Cherimoya lias not yet assumed an important place among the cultivated

fruits of California. This cannot be attributed to any fault in the fruit itself,

since in its better varieties it is one of the finest known to horticulture. Neither

can it be said that the climate and soil of Southern California are not adapted

to it, as forty years of cultivation have shown the tree to be hardy here, and fruits

of fine quality have been produced.

The real cause of this regrettable state of affairs is not hard to determine.

It does not lie deep below the surface, but is plainly apparent upon investigation.

Till- fact is, we have been perpetuating only inferior seedlings. Thus the fault

lies with our horticulturists and not with California or the fruit.

Had the precaution been taken to propagate from the best of our local seed-

lings, to say nothing of introducing better varieties, we would have many good

Cherimoya orchards in our state at this time. Had the most desirable varieties

been searched out from the countries to the south of us, or from other parts of

the world wherein our own climatic conditions are paralleled, it is not assuming

too much to say that the Cherimova would now be regarded as one of the important

fruits of this region. In other parts of the world where it has reached a high

state of perfection, as in Madeira and the Canary Islands, it has become an

important product, and vineyards are being replaced by Cherimoya orchards.

Where grown to perfection the Cherimoya is classed as one of the three

finest fruits of the world, the other two being the Pineapple and the Mangosteen,

—a royal trio indeed ! A fully ripe Cherimoya is so delicious that it is safe to

say not one out of a hundred on first tasting it would be other than delighted ; in

fact, this was exactly the case at a recent flower show at Pasadena, where a

number of fine Cherimoyas from Mexico were exhibited and visitors permitted

to sample them. In flavor and diaracter the flesh may be likened to a delicious

slierbert or ice cream. When prepared as it is in the tropics—thoroughly chilled

on ice—there are few desserts that equal it.

On the great central plateau of Mexico, under climatic conditions almost

identical with those of Southern California, it is not uncommon to find trees

bearing two or three hundred of these delicious fruits. Why, then, should not

the attention of our horticulturists be more earnestly addressed to the reproduc-

tion of such conditions here?

That so little is known in California of this superb fruit—its culture, its'

value, and its possibilities for this state—has seemed to warrant the preparation

of this jireliniinary paper on the subject.
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History and Cultivation in California

As far as is definitely known, the Cherimoya was first introduced to Cali-

fornia in 1871. by the late Judge R. B. Ord of Santa Barbara. Dr. Franceschi,

who has investigated the subject thoroughl_v, is unable to learn of any earlier

introduction than this, and although it would seem natural that the early Mexican

settlers should have brought this fruit with thtni, such does not seem to have been

tlie case.

From the trees brought from Mexico by Judge Ord, many seedlings have

been r;iised and planted in Santa Barbara and vicinity. Further south, some of

year-old seedling Cherimoya in the A. Z. Taft grove at Holly-
showing what the tree will do in California under proper

the first trees planted were on tlie Jacob .Miller pl.ice in tlie Cahuenga valley, just

outside of Hollywood, wliere tlie Clierimoya grows to perfection and is found

in larger numbers than in any other locality in the state. The early impetus lure

givin it has resulted in it being quite eonunon in the gardens of Hollywood, and

along the slopes of the valley to the west. Certainly it could not be more at home

anywhere than it is here, the tree rtaching a large size, anil tin fruit ripening

pirfcctly. While it fruits well nt Santa Barbara and in iii.iny ollnr localities.

there .seems to be something p.euliarly suit.d to it in tin c.ndili.uis of soil and

climate of the foothill regions.
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The superior hardiness of tlie Clierimoya has made it one of the most widely

planted of the lesser-known subtropical fruits. The number of mature specimens

is not more than a few hundred, but their wide distribution and success go to prove

the adaptability of the tree to an extensive area in this state. Of these seedlings

scattered throughout the gardens of Southern California, practically all have been

successful so far as growth is concerned, but a large percentage are scantily pro-

ductive. A study of tiic iiabits of tlie tree shows this to be nothing unusual and

not due to anything unfavorable in our climate or soil. The Cherimoya is never

enormously productive. But there are occasional seedlings much more prolific

than the average, and this is the ease in California as well as other countries.

Figure 12u. ;ven-year-oid budded tree oi the Golden ku
by C. P. Taft at Orange, California.

Cherimoya grown

Cultivation on a commercial scale has been undertaken in but few instances,

and with unsatisfactory results in practically all of them, the trees failing to

produce sufficiently to make their culture profitable. For this difficulty a single,

and exceedingly simple, remedy suggests itself—asexual propagation—making

possible the perpetuation of productive and otherwise desirable seedlings, true

to type. This is already practiced in other countries, and here to a very limited

extent.

The largest grove of Cherimoyas in California is that owned by A. Z. Taft

of Hollywood, consisting of some eighty fifteen-year-old seedlings. No finer

specimens could be desired than some of these, but the majority of them are

deplorably un])roductive,— if the five best trees were taken out, a buslul of fruit
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could not be gathered from the lot. One tree alone, more prolific than the others,

produces about one-fourth as many fruits as the remaining trees taken together.

It is easily seen that such a grove does not pay for the care bestowed upon it,

but if worked over to a prolific variety it could be transformed into a very profit-

able holding.

It has been questioned by some whether the climate of California will pro-

duce a Cherimoya of the best quality. This query arises from the fact that many

of the fruits produced here are of poor flavor. The explanation is that seeds from

inferior fruits have been planted, and a lot of degenerate seedlings produced.

Experience leaves no doubt on this ]>oint. since sonic of the fruits grown here

are all that could he desired in Havor and quality.

Botanical Description

The genus Anona comprises about sixty species, indigenous to tropical

America and Africa. Several members of the genus are cultivated for tluir fruit,

notably the Sugar Apple {A. squamosa), the Sour Sop {A. muricaia) . and tin'

Custard Apple {A. reticulata).

Tile Cherimoya, Anona Cherimolia Miller, while not so widely cultivated as

tiie above mentioned species, is nevertheless one of the most noteworthy and

valuable. It is a small tree, fifteen to twenty-five feet in litiglit, inucli branclud

and spreading, with grayish bark, the branches roundid and tlic young growth

scurfy-])ubescent.

Leaves alternate, ovate, acuminate, soinetinus ol)tusc. bright green and

sparsely hairy above, grayish-pubescent beiieatii ; petiole five-eighths inch long.

Flowers solitary, axillary, small and very fragrant, peduncle short. Calyx com-

posed of three small, valvate sepals. Petals six, arranged in two series: the three

exterior valvate, fleshy, greenish outside and whitish within, oblong-linear, keeled

on tlie inner side; the three interior minute, sometimes wanting. Stamens indef-

inite, inserted on the hemisplierical rece])tacle. Carpels, also indefinite, distinct but

eolierlng loosely among tliemselves and containing a single ovule; style oblong.

I'ruit comjjound, made up of the individual fruits (berries) derived from the

separate carpels, sunk in and united with the fleshy receptacle, sometimes eight

inches in length, conical, ovate, or globose, frequently irregular, greenish, brown-

Isli or yellowish in color; the surface sometimes smooth, but frequently covered

or partially eoven-d witli more or less prominent protuberances, one arising from

each jientagonal carpelhiry area. Seeds three-eighths to three-fourths inch in

length, oblong or oval, more or less eoinpresscd. brown, containing the ehnrac-

teristic ruminated endosperm.

The Natural ( )rder Anonaceac. to which the ('

\6 genera and fiviO speci<'s, according to Dr. Willis,

within the tropics, both in the old world and the new

numerous fruit-|)roducing shrubs and tre<s. of which

licular, besides the genus Annna. Uollinitt orlh„iwtnl,i

of South Ainerlcii and among the (iiicst of the aiionaei-

the "Pnpaw" of lasli rn and c.Mlr.il liiitid Slali s

moya
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Uvaria, natives of Mexico and soutlicrn Asia. Tlie Ylang-Ylang {Cananga

odorata), a native of southern Asia, from wliieii a perfume is distilled, is also a

member of the order.

Origin

DcCandolle, in his monumental work "Origin of Cultivated Plants," discusses

this subject at length, and states in conclusion, "I consider it most probable that

the species is indigenous in Ecuador, and perhaps in the neighboring part of

Peru." This statement was based mainly upon the opinions of early botanists

who had collected in South America. That he was not certain in his conclusion

is plainly expressed in the conclusion itself, but until recently his verdict lias

been generally accepted as correct. Some few, however, have held to the belief

that the species is indigenous in Mexico and Central America as well as Peru and

fh
./.^ .A r
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Figure 121. A prolific Cherimoya tree at the C. W. Mitchell residence in Sierra
Madre, California.

Ecuador, and recent researches by Prof. Gabriel Alcocer of the Mexican National

Museum seem to prove that it is exclusively Central American, having been intro-

duced to South America from Guatemala. In a Spanish work entitled "Historia

del Nuevo Mundo," it appears that the author, P. Bernabe Cobo, while traveling

from Peru to Mexico in the year 1629, found the Cherimoya in Guatemala City,

and was so pleased with it that he despatched some seeds to his friends in Peru,

where it was unknown at that time. Upon returning there thirteen vears later,
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he found that a number of trees had been raised and were in bearing, but the fruit

was still scarce and sold in the markets from eight to twelve reales each. It was

more than one hundred years later that the first Cherimoya seeds found their

way to Europe, and having come from Peru it was naturally supposed that the

tree was a native of that country. Later, when European botanists found the tree

in an apparently wild state in the mountains of Peru and Ecuador, tliis belief was

more firmly established, but it is plainly apparent that the tree might have become

naturalized in the two hundred years that had elapsed since its introduction, even

to such an extent as to lead to the belief that it was native. Prof. Alcocer points

out that the work, "Historia del Nuevo Mundo," was unknown to DeCandolle,

and he also presents much other evidence in favor of a Central American origin,

with the result that little room is left for doubt.

Figure 122. Fruits of Cherimoya on a young tree at Hollywood, California.

Common Names

In Mexico th<' common name of this fruit is spelled "C'hirimoya." Evidently

a different spelling is used in Peru, giving rise to the specific name Cherimolia

and the English ada)>tations "Cherimoya" and "Cherinioycr," the latter most

commonly used in the British colonies. Though the fruit came to California from

Mexico, tlie spelling "Cherimoya" has been generally adopted by horticulturists

in this state and will, in nil probability, eventually su])ersede all others.

Some authorities have termed all memlxTS of the genus Anona

"Custard Api)ie" individually and eollcetively, it is extremely undesirable that

the Cherimoya be known under this ii;iinc. wliicli properly belongs to the West

Indian Anona reticulata, a fruit similir to the Chcriinoyn in many characteristics,
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but greatly inferior in quality. The listing of the Cherimoya under the name

"Custard Apple" has already led to much confusion among nurserymen and hor-

ticulturists in this state, some, knowing that this name was applied to A. reticulata

going so far as to list this species and A. Cherimolia as synonymous. P'urther-

more, the Cherimoya suffers a certain loss of prestige through this confusion

—

sufficient in itself to nierit cirtful discrimination on the part of all those describing

or listing it.

Climatic Requirements

That the Cliorinioya is not higiily successful in strictly tropical countries is

conclusively shown by the fact that even when it has been grown for some time

in such regions and is comparatively well known, it is not held in high esteem.

It is reported that it succeeds in some parts of Ceylon, and is popular with the

Figure 123. A Cherimoya tree in the A. Z. Taft grove at Hollywood, California,

probably one of the finest specimens in the State.

natives. Obviously it is not at its best or it would call for a greater degree of

enthusiasm. In Jamaica it is only a success in the coolest and dryest parts of

the island. Writers in other parts of the West Indies, and in Reunion, have

remarked that it is not as fine a fruit as some other members of the genus.

But a glance at its popularity in the Mexican highlands, Madeira, the Canary

Islands, and Peru shows a contrary state of affairs. It has reached a degree of

perfection never attained in tropical lowlands, and is esteemed as one of the

finest of all fruits.
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The great central plateau of Mexico may be taken as an example of climatic

conditions best suited to this fruit, since it is there found in perfection, and has

been cultivated from the remotest antiquity. Comparatively high tempera-

tures accompanied by a very low degree of humidity are the rule during the dry

season, the winters being cool and the annual precipitation not great—a climate

very similar on the whole to that of Southern California. And indeed it is not

necessary to search elsewhere to determine the requirements of this fruit, since

forty years' successful cultivation in this state has proved them to be fulfilled here

to a very satisfactory degree. Two factors which seem to be particularly important

are freedom from excessive humidity or precipitation, and cool (but not frosty)

weather at the time of ripening.

Figure 124. Trunk Cherimoya tree shown in Figure 123, almost a foot and a
half in diameter.

Prof. Foex, in ".\lgun.is Anonaceas Frutalcs de Mexico" (Bulletin No. <) of

the Estacion Agricola Central, Oaxaca), says: "Of the Anonas grown in Mexico

the Cherimoya is the most resistant to cold, and suffers most from excessive heat.

* * * \\'hen grown in a region of modirnte temperatures it is considered the

best of all the .'\noiias : grown in a hot <liinatc it is not su])eri<)r to .Inona

aquamoiia."

The hardiness of the tree has i)e<n so thoroughly tested in this state as to

leave no room for dispute, and it can be relied u|)on to succeed in locations suited

to citrus fruits, with the same amount of protection. The same provision must

be made as with the citrus fruits, hnwiv.r. that some localities will |)roduce finer

fruit than others. And it must be n (ogiiiz(d ;iii<l n im nibered that varieties intro-
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duced from other countries will not necessarily be successful here—if from cli-

mates widely diflferent from our own—without undergoing a process of accli-

matization.

Propagation

Although the majority of Cherimoyas in this state are seedlings, the tree can

be readily budded. It is only througli this or some other asexual means of propa-

gation tliat desirable forms originated as chance seedlings can be perpetuated,

and Chcrimova culture on a conmiercial scale made profitable.

Figure 125. Parent tree of the Mammillaris Cherimoya, at Altadena, California,

the property now owned by A. C. Calkins.

Seeds are sometimes obtainable in the fall, but more frequently during early

spring. If a glass-house or hot-bed is available they may be planted at any

time, but if no artificial heat can be supplied it is best to defer planting until the

advent of warm weather, usually in April or early in May. For germinating

the seeds an excellent medium is a mixture of two-thirds silver sand and one-third

old redwood sawdust; lacking this, any light, well-drained soil can be used with
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good results. The seeds should be covered to a depth of half an inch, and if

conditions are favorable they will germinate within four or five weeks. The

young plants should be potted off when they have attained a height of three or

four inches, using pots of a diameter not less than two and a half inches. The

plants are not particular as to soil, it only being necessary that it is light and

porous.

Budding is best done in early spring, shortly after the sap has begun to flow.

In some seasons this will be as early as the first of March, but more frequently

late in March or early in April. The trees should be watched and the work

begun as soon as it is found the bark will slip readily.

Figure 127. A plate of Cherimoyas as grown at an altitude of 7000 feet in the
highlands of Mexico.

The most advantageous method of budding the Cherimoya is that known as

shield budding, the operation being practically the same as with the citrus

fruits. Mr. C. P. Taft of Orange obtained excellent results from his first attempt,

but later found that even though the work was done under favorable conditions

the buds would sometimes fail to grow. The stocks used by Mr. Taft have been

seedling Cherimoyas; in Florida Mr. Wester has budded on Anona glabra, A.

squamosa, and A. reticulata, finding ./. glabra the most vigorous and satisfactory.

It is not certain that tiiis species will be equally satisfactory in California,

however.

The stocks should be from three-eighths to one-half inch in diameter—seed-

lings of this size being usually from a year to a year and a half old. Wood from

which the leaves have dropped .iiid of about a year's growtli is tlie most desirable

for budwood, and Mr. Wester advises cutting the buds not less than an inch and
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a quarter in lengtli. If cut smaller than this, on account of the rapid callousing

and thick bark of the Anonas, the buds have difficulty in starting and are choked

out. Insert the buds exactly as in budding citrus fruits, and tie with waxed tape.

At the end of three or four weeks they should be unwrapped, and if alive, the

tree should be lopped back and the bud rewrapped loosely, leaving the "eye"

exposed so that it may start into growth. The buds of the Cherimoya are sunk

into the bark tissues, and there is not the danger of their dropping and leaving

a '"blind" bud that there is with the avocado.

In Madeira and the Canary Islands grafting is extensively practiced. Dr.

Trabut, in the Bulletin Agricole de I'Algerie et de la Tunisie, advises grafting

as being much more successful than budding. Two-year-old seedlings are used,

the operation itself being a simple cleft-graft.

Figure 128. Showing a collection of the different types of seedling Cherimoyas
occurring in Southern California—these from one grove at Hollywood.

Culture

Experience in California has .shown tliat tlie Cherimoya thrives under the

same treatment accorded the Citrus fruits. The seedlings grow to much larger

size than any of the Citrus trees, liowever, and sliould be planted at least twenty-

five feet apart. Budded tr<<s will ))r()t)ably r(<|uire less room, as l)U(l(Iing dwarfs

the tree to a cert/iin extent.

The tree has proved to be about as hardy as the orange though tl\is must

be largely a matter of variety—and is semi-decidiiniis in iiatiirc tlic cxfciit liciiig

<li-peiidant upon tlie severity of the climate.

Whetlier seedling or budded, the tree ordinarily couics into licaring about

the fourth y<ar. 'I'lie fact that large trees are quite fre(iMcntly uiiproduetive,

tliougli blooming profusely, has led to a si-ries of investigations by I', .t. Wester

of tlie r. .S. Dept. of Agriculture', which throw considerable light on the matter,

although thire is still much to be learned. Mr. Wester found that the (lowers

of till- Cherimoya were unable to fertilize llinnsih es bic.nisc of the pistils

maturing before the stamens, and eonse(|iii ntly not niM ptiM- to liir pollen when
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it was liberated, thus necessitating the assistance of some outside agency for fer-

tilization. The pollination of the mature pistils with pollen from another flower

was attributed to insects. Mr. Wester believed the sterility of the Cherimoya in

Florida to be due to a scarcity of flowers and an insufficient number of insects to

assist in pollinating them. He further states that "the extraordinary productivity

of a few individual trees suggests a change in regard to the pollination of the

flowers of these trees, possibly due to synacmy and self-pollination."

In Madeira and the Canary Islands the cultivation of the Cherimoya is

carried on systematically, the trees being pruned and manure regularly supplied.

Figure 129. Showing what the Cherimoya may be in Southern California,

specimen from Hollywood, weighing 18 ounces.

Diseases

In California no diseases affecting the Clieriinoya have been observed; if

they are present, they do not seriously interfere with growth, and have not been

of sufficient importance to become evident. In other countries, however, the tree

seems to be subject to certain fungus diseases, probably unknown here.
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Jumelle (Les Cultures Coloniales, p. 176) remarks: "It is well to replace

the trees when the_v commence to get old, as they are subject to the attacks of

a bliglit."

In a ))aper read before the Cuban National Horticultural Society, and pub-

lished in tlie Society's report for 1910, H. A. Van Hermann says: "The cultiva-

tion of Anonas for commercial purposes will need some careful attention. The

fruit wlien young is affected b_v both fungi and insects, which disfigure it. Spray-

ing may be necessary to grow perfect fruits in some localities."

Mr. R. H. Jolniston of the hacienda "La Queseria" in tlie state of Jalisco,

Mexico, re|)orts that many of tlie trees, wliich are given practically no cultivation

in that vicinity, are subject to a serious disease somewhat similar to the pear

canker.

Figure 130. The Mammillaris Cherimoya as grown at Altadena, California.

Insect Pests

V.MW thoiigli in close i)roxiinit>- to infi sted citrus and other trees, none of

the local ( liiriiiioyas appear to he li.itliereil by any insect pests. But it is evident

that the species is not immune from the attacks of pernicious insects. The Bulle-

tin Agricole (h- I'Algerie ct de la Tunisie for March l.'"., 1!)08. contains nn account

of the Ch.rimova in Algeri.-i bv Dr. I.. Trabut. i.i which h.- stat.s that old trees

are nearly alw.ays infested uiti, the "Cnelunille blanche" (Mealy Hug) n.p.iring

stringent combative iiie;isiins. I'Miiiigaliori is advised, ti

during the winter monllis. In .Sontlirrn ( .•ililorni.i. the worl

has shown that the M.aly Hug <an be most .IVe.tively han.ll

bolic emulsion.

Tlirouglioilt the warm, r p.irts of America tli.ri' an- snia

to the wlieat joint-Wdrin aii<l the grapi- se(d eli.ileid whiel

anonnccous fruits p.irtieularly those of .liioiiii sijikuudmi.

distributed that lliey will bi- pr,.etie.-.lly .ertain to ..pp-ar <
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California. All seed from soutlitrn sources sliould be carefully examined on

being received.

Season

In this state the main season for Cherimovas is March and April, altliougii

in favorable weatiier a few fruits may mature in the fall. The entire crop does

not ripen at one time, the fruits maturing individually and extending the season

over six or eight weeks.

The fruit does not ripen on the tree, and must be picked when mature—to

avoid its dropping to the ground and becoming bruised—and laid away for three

or four days before it is in condition for eating. That it is difficult for some to

judge when the fruit should be picked is evidenced by the fact that mature, and

sometimes half-grown, fruits are often found in the markets. These immature

fruits are easily distinguished by their becoming dark brown ujjon softening,

accompanied by a hardness of the surface that is never present in the ripe fruit.

Figure 131. The Golden Russet Cherimoya as grown at Orange, California.

Wiien fully ripe and ready to pick, the fruit assumes a yellowish tinge, more

pronounced in some varieties than in others, and yields slightly to pressure of

the thumb.

In certain states of Mexico Clicrimoyas are obtainable throughout the year.

The season has not been greatly extended by seedling variation in California,

since fruit can not be obtained in quantity for more than three months. Doubtless

by introducing varieties from other countries it would be possible to greatly

))rolong the period.

Unfavorable weatiier at tlie time of ripening has a jironounced effect on the

flavor and size of the fruit, both suffering considerably in severe seasons.

Shipping

That the Cherimoya could be successfully shipped to any part of the country

without difficulty is shown by the fact that numerous sliipments to this state from

soutliern Mexico have arrived in excellent condition, even though no care was
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used in packing. After picking, the fruits do not soften up sufficiently to be

easily bruised within three or four days, and this time can be greatly extended

by refrigeration. With the selection of the toughest-skinned varieties for this

purpose, there should be no difficulty in placing the Cherimo3'a on the markets

of any part of the country.

A more complete treatment of this subject will be found in Prof. Foex'

bulletin "Algunas Anonaceas Frutalcs de Mexico," already referred to.

Nature and Extent of Seedling Variation

Notwithstanding some statements to the effect that the Cherimoya comes

true from seed, the variation exhibited by the seedlings in Southern California,

many of which have sprung from a common parent, demonstrates conclusively

that asexual propagation must be resorted to in order to perpetuate a variety

absolutely true to type. Although the distinct departures from the parent type

which are frequently shown by seedlings of some other cultivated fruits do not

appear to exist in this species, in variation of seedlings, and particularly in

variation of fruits on the same tree, it is peculiar and extraordinary.

As observed among the local trees, the most important characteristics in

which variation is shown, and tlie extent of variation in each, are briefly as

follows

:

A. Variations Affecting the Tree.

1. Productiveness. A large percentage of seedlings are so unproductive

as to be of no value. Many produce moderately, and an occasional tree is so

exceptionally productive (comparatively speaking) as to make it of great value

for propagation, provided it is otherwise desirable. These productive trees arc

quite frequently isolated specimens, showing that tlie difference is not due to

cross fertilization, or an abundance of pollen supplied by other trees. Mr.

Wester suggests that the flowers of these trees may be self-fertile, as opposed

to the majority of Cherimoyas whicli are dependent on insects for pollination.

Whetlier tliis be the case or not, it is certain that tlie bearing habits of a tree are

perpetuated by asexual propagation, and thus all danger of trees turning out to

be shy bearers can be eliminated.

It is (jiiite possible that the prodiietiveness of many of the local trees eould

be increased through better attention to enlturi-. since many of them have lueii

subjected to severe neglect.

2. Foliage. On one plantation in the Cihuenga v.illtv there are a f.w

trees whose leaves arc uniformly two or tiirei' times the ordinary size, being eight

to ten inches in length and five to six inches in hreadtli. It is not rare for seed-

lings to show this variation, and the fruits prodiiei d by such trees do not .ippear to

differ from the ordinary in any respect.

H. VAniATioNs Affecting the l"nt it.

I. Surface. In res|)cct to surface, the local seedlings may be hniMdly

divided into two classes; tliose with more or less ))romin<nt protuberances over

the greater i)ortion of thi- surface, and those without protuberances, in whieli the
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surface is smooth and the carpellary areas are defined by raised lines, or in which

the carpellary areas arc individually concave. There are, of course, many forms

intermediate between these two, and extreme forms of each. While both smootli

and rough fruits are sometimes produced by the same tree, and some trees produce

fruits which are covered with protuberances when young but become smooth at

maturity, there are many which uniformly produce fruits of one type. Thus in

the Mammillaris variety the mammiform |)rotuberances are present on all speci-

mens, and in the Golden Russet the protuberances near the base, which disajjpcar

towards the apex and are replaced by concavity of the carpellary areas, are char-

acteristics which are almost always present.

2. Size. In this respect the Cherimoya is extraordinary, it being possible to

find mature fruits all the way from an inch to six inches in diameter on many trees,

whether seedling or budded. Ordinarily, only a small ptrcentage of the fruits

Figure 132. On the left a view in the huerta of Herman Evers, at Mazatlan, Mexico,

showing a young Cherimoya in bearing; on the right, a large tree near Colima,

Mexico, photographed during the winter season and showing the deciduous
nature of the tree in cold climates.

attain large size, although some trees are more uniform in this res))eet than others.

3. Form. The commonest form is conical or oblong-conical, but some varie-

ties are normally cordate and there are many seedlings among whose fruits it

would be difficult to determine a normal form. Rarely is there a tree whose fruits

are all of uniform sliape. Even among perfect specimens there is considerable

variation, and many malformed fruits arc produced, due, without doubt, to imper-

fect fertilization of the flowers.

i. Color. Although commonly a dull green, there is considerable variation

in coloring, some varieties being light russet at maturity. Since any other color

than green is only assumed in favorable weather, it is evident that coloring is

largely a matter of weather conditions, becoming most pronounced in the hottest

seasons.
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5. Seeds. Among the seeds of different varieties there are no great differ-

ences. The average number of seeds, while greater in fruits of some varieties

than others, is largely a matter of the individual specimen. Slight differences in

the form of the seeds are frequently noticeable.

6. Qiialiti/. It is natural that some seedlings should jjroduee fruits of

inferior quality. Occasionally a very superior one is found.

Varieties

In general characteristics of fruit many of the local seedlings are practically

identical; furthermore, as has already been noted, the variation existing among

fruits on the same tree is great. This makes it impracticable to distinguish be-

tween any large number of varieties, and renders difficult the describing of a

variety in such .-i way that every fruit produced will answer to the description,

without entering at length into the range of variation exhibited within the variety.

When the most prolific and desirable of the local trees come to be propagated

by budding or grafting, and are offered by the nurserymen, it will be essential

that each one be given a name and that accurate descriptions and illu.str.ations be

placid on record for the guidance of prospective planters. As yet only two

named varieties have been offered. Both these are desirable, but it is highly prob

able that much finer forms will be introduced within the next few years from

other countries where this fruit has been given more attention that it has here.

In Madeira, seedling selection lias resulted in the production of varieties weighing

as much as sixteen pounds, and with v( ry few seeds. Choice forms, adapted to

varied conditions of soil and climate and bearing at different seasons of the year,

have been jjroduced in several countries, and it will be much more ex])edient to

direct our efforts toward obtaining ns many of these as possible, rather than to

the production of superior varieties through seedling selection,—necessarily a

slow and laborious process at best.

Mammillaris

This variety originated as a seedling at Alt.adena, California, on the |)ro])erty

now owned by A. C. Calkins. In flavor it is greatly superior to the in.ijority of

local seedlings, and its excei)tionally tough skin renders it of value for sln))|)ing.

Although not ;i fruit of largi- size, it must be raiik<d as one of the best which

have originated locally.

Description— Form distinctly conical, more uniformly so than with most

other varieties; si/e medium; weight uj) to one poutid ; length \\\> to four and a

half inches; widtli up to four inches; base flattened; cavity shallow, broad, flaring,

regular; apex rather pointed; stem short and very stout; surface covered with

more or less prominent conical protuberances, one arising from each carpellary

area over the entire fruit; color dull green; skin thick and very tough; flesh clear

white, soft, fini- grained; seeds rather short and blunt, plum]), not very numerous;

flavor very aromatic and rich, strongly nvsembling tin- pincap|)le ; quality excel-

lent; season r.brnarv.March at Altaden.i. California.
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Tree upright; growth close, moderately vigorous; productiveness very good;

seems to be hardier than many other Cherimoyas. This is the first description

of this variety.

Golden Russet

A variety of obscure origin, received in the form of two budded trees from

London. England, by Mr. Burgess of Villa Park, California, some years ago.

It was under this name when received. It has been propagated by C. P. Taft of

Orange, who has a number of budded trees in bearing. A very good variety, but

as produced at Orange it is inferior in flavor to Mammillaris.

Description—Form normally oblong-conical, but extremely variable; size

medium large; weight up to a pound and a half; length up to seven inches; width

up to five inches ; base flattened ; cavity deep, rather narrow, rounded, regular

;

apex rounded, broad; stem short and stout; surface near base giving rise to a

rounded and not very prominent protuberance from each carpellary area, toward

apex the protuberances disappear and the carpellary areas are concave ; color

light green, usually shaded with, or varying to, golden russet; skin rather thin,

tender; flesh white, of good texture; seeds oblong, slightly compressed, not very

numerous; flavor resembling the pineapple but not so rich as in Mammillaris;

quality good ; season February-April, occasional specimens ripening in the fall,

at Orange, California.

Tree upright, broad topped; growth vigorous, rather open; jiroductiveness

fairly good.

OTHER SPECIES OF ANONA FRUITED IN CALIFORNIA
Anona macrocarpa

Considered b_v some authorities to be a horticultural form of A. Cherimolin,

but believed by Dr. Franceschi, who introduced it to California, to be distinct.

The most marked characteristic of the species is the large size of the leaves,

which causes Dr. Franceschi to note that it might better be called macrophylla,

the fruits being proportionately not so large, although larger than the ordinary

Cherimoya, and of excellent quality. The seeds are distinct from those of A.

Cherimolia. It is believed to have originated in Orotava, Teneriffe, and has

proved hardy at Santa Barbara.

Anona reniformis

Also introduced by Dr. Franceschi, who describes it as of dwarf habit and

more spreading than the Cherimoya, with smaller and more coriaceous leaves.

The flowers are very fragrant, and are produced in great profusion over a longer

period than with other species. A sparse bearer, the fruits reniform, of small

size, and indifferent quality. Not authentic, but for its distinctiveness in foliage,

in fruit, and particularly in seeds, considered by Dr. Franceschi to rank as a

distinct species.

Anona suavissima

Also considered a horticultural form of A. Cherimolia by some authorities.

It was described about 18'20 bv Prof. Tenore, Director of the Botanic Garden at
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Naples, Italy, from whence it was introduced to California by Dr. Franceschi.

Similar to A. Cheriniolia in most characteristics, but quite distinct in its seeds. The

fruit is of indifferent quality.

ANONACEOUS FRUITS INTRODUCED TO CALIFORNIA
The most imjiortant members of the genus Anona, and several members of

other genera of the Anonaceae, have all been introduced to California, but so far

as known, none of them have yet attained sufficient size to produce fruit except

the Cherimoya and the three doubtful species Anona macrocarpa, A. reniformis

and A. suai'issima.. The following list includes all others known to have been

introduced, some being of such recent introduction that they have not yet been

tried out in the open, others, like the Sour Sop {Anona muricaia) and the Sugar

Apple {A. squamosa) have been repeatedly planted in various locations, only to

succumb to the cool winters. It may yet be possible to fruit them by obtaining the

hardiest ty])es and planting them in tin- most favored locations.

Anona Cherimolia Mill., var. pyriformis

Indigenous to Chile.

Described as being hardier tli.ui most other Clurimoy.is, and bearing pear-

shaped fruits of large size .ind excellent (]uality. Recently introduced by the

Bureau of Plant Industry.

Anona glabra Linn.

(./. latirifolia Dunal)

Southern Florida, Mexico, and the West Indies.

Known as "Anona" in Mexico; "Cachiman Crrmr" in the French West

Indies; "Pond Apple" in Florida and the British West Indies.

A vigorous tree up to thirty feet in height, the trunk up to two feet in

diameter. Leaves ovate-lanceolate, deep green above, pale green bene.ith.

glabrous, coriaceous, persistent.

Fruit ovate-conical in shape, flattened at the base .ind rounded at the apex,

two and a half to five inches long. .Skin yellow or brownish yellow, somi'times

reddish. Seeds conical, few. Pulp of ;i Inittiry eoiisisteney , very sweet, some-

times cloying.

Prof. Foex says this is the commonest anonnceous fruit on the markets of

Mexico City, with the exception of the Cherimoya. It ripens throughout the year

in the Mexican states of Chiapas, Guerrero, .laliseo, Mielioacm, Oax.ic.i /ind \'era

Cruz; from .January to June in Puebla and other central states; from .July tn

December in those states along the Pacific coast.

1 higlily v/,lu.(i in Florida.

)s. While it is found in

ic Clicrimoy.i. I iitrodiiecd

to be fo.nid as y.l.

Anona montana .\l;ul;iyiien

Hico, aiul other islands <if the W.st Indies.

Althnugil rste.ML
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A small tree, bearing a snb-globose, muricate fruit, of little value. Intro-

duced to Florida by Bureau of Plant Industry for trial as a stock for otlier

Aiionas.

Seeds sent to California in 1911 by Bureau of Plant Industry. Young pl.ints

raised by Dr. Franceschi were all killed during the first winter.

Anona muricata Linn.

(A. asiatica Linn.)

Cuba, Santo Domingo, Jamaica and several of the smaller islands of the

West Indies, according to DeCandolle.

Known as "Cabeza de Negro," "Catucho," "Guanahano," and "AnoTM

Amarilla" in Mexico; "Corostolier," "Cachivian Epineux," and "Sappadille" in

the French colonies; "Swir Sop" in Florida and tlie British colonies.

!
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In manj' parts of the tropics choice varieties have been obtained, prolific and

of fine flavor. It is well known that there is a great difference in qualit)- in the

produce of different trees.

The Sour Sop is one of the tenderest species of Anona, and is not known to

liave ever become established in California, although plants have been imported

from Florida at numerous different times. Dr. Franceschi has raised seed from

different sources, but with poor success. An importation from Paraguay in 191 1,

however, appears to be more robust and hardier, and may result in plants becom-

ing established here. It is only by obtaining the hardiest varieties and planting

them in the most favored localities that anything can ever be expected of this

species.

Anona palustris Linn.

West Indies and South America, from Cuba to Rio Janeiro.

Known as "Corcho" in Mexico; "Pomme de Serpent" in the French West

Indies; "Alligator Apple" and "Cork JVood" in the British West Indies.

An arborescent shrub, 10 to 15 feet high, tlie leaves ovate-elliptic or oblong,

with sliort narrow point or sometimes bluntish, smootli on both sides, ratlier thick.

The wood is sometimes used in place of cork.

Fruit two inches in diameter, yellow, somewhat roiiglitncd and scaly. Said to

be narcotic, and for tliis reason not nuieli used. Grows in swamps and .ilong the

seasliore.

Of not niueli value as a fruit, but used in Florid.i .-is a stock for otlier .\nonas.

Tile difference in climatic conditions makes it doubtful if it will prove of value

for this purpose here. Introduced from Florida in IJHO by Dr. I'raneeseiii.

Anona reticulata 1-iiin.

West Indies and tropical Anieriea.

Known as "Anona," "Ananhtsapoll," "Aimua Colorndii," .md "lAama" in

.Mexico; "Cachiman" "Cachiman Coeiir dr liocufr "Coros.iol Rvlicul,':' "Cor-

ossol Sauvage," and "Mamilier" in the Frencli colonies; "Custard Apple" in

Florida; "Custard Apple" and "Bullock's Heart" in the British colonies.

One of the largest members of the genus, growing up to twenty-five feet in-

height. Leaves oblong-laneeolate, glai)rous above, sligjitly pnbtseeiit ••md red-

dish below.

The fruit is described by Dunal as ovate-globose in form, but is better de-

scribed by Prof. Foex as "the sliape of an enormous strawberry." In color it is

reddish brown or brownish yellow. The skin is not covered witii protuberances

or scales, the earpellary areas being defined by more or less distinct reticulations.

The- pulp is grayish or pinkish, and adiieres to the rather numerous seeds. In

flavor the Custard Apple is similar, but inferior, to the Cherimoya.

Prof. Foex remarks that by selection and crossing it would be possible to

obtain varieti<-s with pulp not adhering to the s<i(Is, and of sii|>( rior flavor aiid

texture.

This species is common in tlie warmer parts of .Mexico .'ind in tin' Wist Iiidiis.

It is cultivated ijuite widely and has become naturalized in some places in southern

Asia and western Africa. In Florida it has been grown for many years.
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This species and A. Chcrimolia have been greatly confused b_v California nur-

serymen and horticulturists in general, probably because of tlie fact that tin-

Clierimoya has been conunonly called "Custard Apple" in this state, and becausi-

the two species are somewhat similar, although they are entirely distinct in foliage

and readily distinguishable by tiiis means. //. CherimoUa has been listed under

the name A. reticulata by some nurserymen, and others have listed tile two ;is

synonyms; but the plants disseminated have been of the species Chcrimolid proii-

ably witliout exception.

Not as Iiardy as the Cherimoy.i, but uiiglit succeed in favored locations in

this state. No plants of an/ size are known.

Anona squamosa Linn.

(//. cinerea Dunal)

According to DeCandolle, this s))eeies is indigenous to tropical America, and

the West Indies in particular.

Figure 134. Another small grove of Cherimcyrs in the hacienda "La Queseria."

Note the similarity of the cojntry to the dry foothill regions of So :thern

California.

Known as "Anono," "Chiriiiioi/o," " Saramui/o," "Teialtzapotl," ;ui(l "Aiioiui

Blanca" in Me.\ico; "Pomiiu- Canrllc" ,iiid "Aftier" in tiie French eoloiiics

;

"Sugar Apple" and "Sweet Sop" in Klorida and th.' Britisii West Indies; "Cislanl

Apple" in British India.

An arborescent shrub or .i small trie, ten to fifteen feet in heigiit. Trunk

ashen gray, branches ligiit gr.iy. Deeiduous in climates having a more or less

marked dry or winter season. Tiie foliage is strongly scented, and is somitimes

used as an insecticide.

The fruit is normally round or conical, about the size of a small orange, and

greenish in color. The surface is covered with prominent rounded protuberances,

imbricated like the scales of a pine cone. The pulp is creamy, very sweet, and

surrounds the rather numerous, medium sized, .seeds.

The Sugar Apple is one of the finest of the Anonas, and is widely grown in

tropical countries, in some of which it has become naturalized. It is ordin.irily a

more prolific and regular bearer than other s|)ecies.
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It has been planted in Southern California, but has not become established,

having proved too tender for this climate. By obtaining the hardiest varieties from
the Mexican highlands it may be possible to successfully grow it in favored local-

ities. Dr. Franceschi believes it was first planted in this state about 20 years ago,

having come from Florida.

Asimina triloba Dunal
United States, as far north as New York, and west to Michigan and Kansas;

Mexico, south to the state of Jalisco.

Known as "Papaw" in the United States; "Anonillo" in Mexico.

A tree thirty to forty feet in height. The leaves obovate or oblong, acute, six

to twelve inches long. Flowers -2 inches broad, purplish red.

Fruit oblong, two to six inches in length. Skin yellowish green, covered witli

a whitish bloom. The fruit greatlj- resembles the banana in its lack of acid and its

fine grained pulp, but is of a peculiar and distinctive flavor. The pulp is light

yellow in color, and contains two rows of seeds extending the leugUi of the fruit.

The Papaw is occasionally found in cultivation, and has proved hardy as far

north as Ontario. It is the hardiest of the anonaceous fruits, and the only one

found in cold climates. Among the wild trees seedlings of superior quality are

occasionally found, and the fruit could doubtless be greatly improved by selection.

It offers a wide field for hj'bridization with other less hardy anonaceous fruits,

and should also prove of value as a stock upon which to graft tlie more tender

Anonas and Rollinias.

The Papaw was planted at Goleta, Santa Barbara County, many years ago by

Joseph Sexton, one of California's pioneer nurserymen, but failed to establisli

itself. Repeated attempts to grow it were made, but with no success, due, as Mr.

Sexton believes, to the hot and dry summers. Further attempts to grow it should

be made, espcciall}- in cool and moist mountain canyons, where it should feel at

home. Its greatest value probably lies, however, in the possibility of obtaiiiinj;;

hybrids witli other anonaceous fruits, or as a stock for them.

Rollinia emarginata Schlecht.

Brazil, Paraguay, and the nortliern part of Argentina.

"Aralacu-quatu." This is a small bush growing here in the open campo in

almost any soil. The fruit is large and tlic best class of all, according to my
thinking.

—

T. li. Gwynn.
Recently iiitnulue.d, under S. P. I. No. -ZliilO.

Rollinia orthopetala A. DC
Paraguay, iirazil and Argentina. "Biriba."

A tree, thirty to forty feet in heiglit. Leaves oblong, acuminate, acute at

the base, corolla one inch in diameter, greenish yellow.

Fruit size of an infant's head, greenish yellow. The flesh white and sweet.

Described by Prof. C. F. Baker as "the (iIu^t anonaceous fruit of tropical

America."

"This is, as Prof. Baker wrote, the finest anonaceous fruit of tropical America.

It is the only one of those which I have tasted that I liked, and on first trial I

inunediately pronounced it delicious. Tlie seeds are embedded in a large <)uantity

of pulp, wliieli is of a eustard-like consistency and of a very agreeable aeiduloa.

taste. I do not know what fruit it resembles most in taste-." Fischvr.

Introduced under .S. P. I. Nos. -ii^Ai and '27(i(>9. Hat her t.rider. but may
siieei id in favored localities, where it is now being tested.



Wanted: A Genuine Southern California

Park
RAr.PH D. CORNEI.I.

LANDSCAPE GARDENER
LONG BEACH, CALIFORNIA

What could be more interesting and educ.-itioiial. to the jjeoplc at large, than

a public park devoted to plants indigenous to our dry and semi-arid lands, and

representative of the many forms of plant life that are found along our coast

slopes? A dry ground park, planted only to native trees, shrubs and flowers,

would be one of the greatest possible assets to Southern California, and especially

to the community whose park board was sufficiently aggressive and far seeing to

establish such a system of planting. Not in all California can one find a collection

of the native flora of sufficient consequence to warrant its recognition as such.

Europe is far in advance of us in the cultivation of plants that grow wild on our

dry hillsides, and unnoticed by us evolve, at our very doors, their wholesome lives

of purity and beauty. Instances may be commonly cited where, unable to obtain

reliable seeds at home, plant propagators have sent to Europe for seeds of flowers

and shrubs growing wild on our own hills. It is true that many native plants and

seeds are found in our markets, accessible to those who know, but the masses of

people are unaware of the abundant wealth of flower and foliage, lying on all sides

of us, inviting recognition and adoption.

Wild plants, when brought under cultivation, are prone to change their habiSs

and appearance to a greater or less degree. The dignity of the move seems to

demand that they put forth stronger efforts toward the perfection of their already

inimitable charms. There are very few plants that do not improve under the more

favorable conditions afforded them by protection and cultivation. The change is

often so great that one familiar with a plant, in its native environment, will not

recognize it in a new home.

Eastern residents, coming to California, find our |)arks quite similar to those

which they are accustomed to seeing. With the exception of palms and a few

things of more pronounced individuality, our evergreens, in general appearance,

are not greatly unlike eastern plants, during their growing season, especially when

planted in park form. The first mental impression upon visitors is the lasting

impression, and there is little strikingly or distinctively characteristic in the land-

scape effect produced in our average park. A park should present a series of

living pictures, in plant life, executed along the lines of greatest possibility. Not

one person in a hundred distinguishes between a broad and a narrow leaved ever-

green, or is sufficiently impressed by the individual specimen to give the name

of a plant ten minutes later, had he recognized it at the time. It is the general

tone of harmonj' or discord that leaves its effect upon the visitor, and that he

remembers long after the details have been forgotten.

It seems to be our general tendency to make parks as artificial as possible,

although one or two very commendable projects for developing natural parks are
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Figure 135. Where all the artificial surroundings of the conventional park can

so inviting a path be found?
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in progress locally. A city very often purchases dry hillsides or rugged slopes

for park purposes. No sooner is this done than an elaborate water system is

installed at enormous expense, and plants entirely foreign to such an environment

are grotesquely perched wiicre they must serve a life-long sentence of struggle

for existence under conditions entirely adverse to their best development. Perhaps

such productions are beautiful. They occur frequently enough. But surely they

are far from natural, and do not produce a restful effect upon visitors. They act

as a living advertisement of what man can do if he has time, water and ample

funds, in sharp contrast to nature's own creations.

Now, why not plant dry hillsides in such a manner that they will produce

maximum results at minimum expenditure? Plant a dry ground park. Use

Figure 136. A driveway through a grove of native oaks.

native plants already accustomed to the semi-arid conditions of our soil and

climate. Such a park would be at once unique and individual ; it would be decid-

edly typical and distinctive of California; it would be a garden spot of nature, a

meeca for birds, a plant paradise; it would be a delight alike to the student, the

botanist, the sight-seer and nature lover, each in his own way. If properly

liandled, it would become of world renown both among tourists and botanists; it

would be the one place where those interested might go and see a collection of

California plant life in its native environment; might study the habits of the

individual, and see its fullest development under favorable conditions. There is

no limit to the end that might be attained with such a park, if it were properly

conducted. A descriptive booklet, obtainable on the grounds, would reveal to
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Figure 137. Nature's wild abandon is well worthy, though difficult, of imitation.
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ill life history of t-acli i)laiit. Ai

njT only for a guiding liand.

grf ilitv convcnicntlv near

Such selection of varieties could be made as to insure continual masses of

Hower or fruit. Spring would undoubtedly be the most gorgeous season, but by

judicious selection and arrangement, a continuous wealth of color might be assured.

By proper grouping, wonderful eflects could be produced, while seeds of wild

flowers sown broadcast among the larger ))lantiiigs. would, each spring, form a

gorgeous carpet of natural weave.

The moving of plants from their native haunts to the garden lias not gen-

irally proven satisfactory, due probably to the extreme readjustment that becomes

necessary. The easiest way is to raise the young plants from seed, thus assuring

easy handling of the young stock and giving better opportunity for the proper

Figure 138. This beautiful creation—a credit to its designer—well illustrates the
attractiveness of some of the more natural methods.

establisiinient of the root system. Little trouble is then experienced and success

is practically assured. It does not stand to reason that these little seedlings

could establish a foothold in dry soil, but if watered when planted, or set out

during the rainy .season and given a little attention for the first year, they would

continue to thrive with the minimum of care, always responding, however, to

cultivation of the soil.

Following are enumerated some few of the native trees and shrubs that should

])rove suitable for a dry ground park. The writer wishes to acknowledge the use

of Abram's "Flora of I.os Angeles and Vicinity" in his compilation of this list,

and to thank Professor C. F. Baker, of Pomona College, for kind suggestions.
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Figure 139. The sycamore is ever a picturesque feature of the Southern Californiai
landscape, with its intricate outline in winter and soft foliage in summer. Oni
would like to tarry here and revel for awhile in the play of lights and shadows.
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Adenostoma fasciculatum—Shrub \-\ in. liifjli, rtddisli branches and grayish bark.

Common in the chaparral belt of our mountains. Flowering from April to

June.

Arbutus Mensh-usii (Madrono)—Commonly o-lO m. high. Found on Mt. Wilson

and Sturtevant trails to ;»)()() feet, and in Los Tunas canyon of the Santa Ana

.Mountains.

Arcfostaphi/Ios (Manzanita)—Evergreen shrubs or small trees, all producing an

abundance of bloom.

Arrtostaphijlos manzantta—Shrubby or arborescent, 2-8 m. high, bark mahogany

red. F'ound in u])))er chaparral belt of our mountains.

Figure 140. A view into the Promised Land, a farm in the bosoi:

surrounded by the choicest of "God's Acres.
"

ihe hills, and

Aritoslaphylos patula—Diffusely branched shrub l-I..') m. high. ( Jec.isional on

dry ridges and in open pine woods of San Antonio and San Bernardino

mountains, 5000-8000 feet elevation.

Arctostaphylos tomeniosa—Shrubby, erect, l.;j-.S m. high. Common in .ill our

mountains in the upper chaparral belt.

Arrtostaphylos glauca—Shrubby, erect, 3-6 m. high. Occasional in San Gabriel

mountains, but more common in the San Antonio and San Bernardino ranges.

Arctostaphylos pringlei—Erect, branching shrub, l.r>-2 m. high. Occasional in

the pine belt of the San Bernardino, San Jacinto and Cuyaniaca mountains.
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Figure HI. All the creative genius of man could not i

along this delightful drivev

some of the scenes
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Arctosfaphi/los bicolor— Shrub 1-2 m. high. Frequent in the foothills of western

San Diego County, and also reported from Catalina.

Amorpha califor iiica (Wild Indigo)—Shrub l-.S ni. high. Connnon in the ch.-ij)-

arral belt.

Berberis dictyota—Shrub, 4-12 dm. high, with blue-black berries and attractive

flowers. Found on the dry ridges near Glendale, Switzer's Trail and the

San Gabriel mountains.

Berberis nevinii—Shrub, 2-3 ni. iiigh. Racemes are i-7 flowered.

Ceanothus (California Lilac)—Common desert shrub with small but very showy

flowers, generally fragrant and white, blue or purple.

Ceanothus integerrimus—Tall, loosely branching and sometimes arborescent.

Flowers blue, varying to white. Frequent in the pine belt of all our moun-

tains, and in the uppermost portions of the chaparral belt.

Ceanothus spinosus—Tall shrub or somewhat arborescent. Flowers pale blue.

Found in the Santa Monica and Santa Ana mountains and north to Santa

Barbara, in the canyons.

Ceanothus divaricatus—Shrub l-'i m. high, flowers pale blue. Very common in

the chaparral belt.

Ceanothus tomentosus—Shrub 2-i m. high, flowers deep blue, or rarely white.

Occasional in the chaparral belt of San Gabriel, San Bernardino and Cuya-

maca mountains at an elevation of .SOOO-.'iOOO feet.

Ceanothus sorediatus—Shrubby or somewhat arborescent, 2-4 m. high, flowers

deep blue.

Ceanothus hirsuius—Shrubby or arborescent, .S-S m. high, flowers deep blue to

purplish. Frequent in the chaparral belt of the San Gabriel mountains, at

an elevation of 2500-4.')00 feet.

Ceanothus macrocarpus—Shrubby, 2-.S ni. high. Frequent in the Santa .Monica

and Santa Ana mountains.

Ceanothus cuneatus—Much resembles tlie last, but tiie branches are more rigid.

Occasional along the soutiiern rim of the San (Jabriel and San Bernardino

ranges.

Ceanothus crassifolius—Shrub 2-.'5 ni. high. Common in the chaparral belt of

all our mountains.

Cercocarpus betulaefolia (.Mountain Mahogany)—Shrub or small tree. 2-'t ui. higii.

Flowers in March, fruit in July.

Cupressus macrocarpa (Monterey Cypress)—Tall tree attaining a height of 100

feet.

Diplacus glutinosus (Common Yellow Monkey Flower)—Often called Mimulus

glutinosus, but incorrectl}' so.
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Diplaciis lotisifiontf:—Low, "i-lO dm. high. Connnon on all the foothills and in

thf chajjarral belt.

Diplacns puniceus— Resemblts the last in haliit. bnt lias scarlet corolla. Common
on dr\- hillsides about San Diego and ranging northward to the Santa Mar-

garita River.

Figure 142. Hesperoyucca whipplei. This is one of our most gorgeous desert

plants, whose flower clusters would grandly illuminate a native park.

F.rwdirliiou ralif„r„iriiw ( Y.rb.-i Santa) Shrui). l()-'2() dm. high. ( )ce.isi,.nal

in the elmpnrral b- It of th.- .San (iabri. I nionnlains. M..n- eniMinon on (he dry

plains east of our ranges, wh.re it rxt.rids up to the jiine belt. .M.iv .Vugiist.
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Eriodictyon tomentosum—Shrub, 25-35 dm. higli. I''rc<]Ufnt in tin- chap.irr.il htll

of the San Gabriel and Santa Ana mountains.

Kriudirti/oii pnrri/i Stems. ,S-18 dm. liijili. Ofcasional in the San (Jabricl, Sanl.i

.Vii.i and .'^an Utniardino moimt.iins. in tlic upper eli;ii)arra] and lower pini

belt. June-August.

Kriogonitm fascictiltitum (Wild Uuekwlieat)—Slirubby. 5 dm. or more liigb.

Fremontodcndrou ralifonilriini (Slip])ery Elm)—Branching shrub, or arborescent,

'.2-7 m. higii. Frequent in the upper altitudes of the chaparral belt of our

interior regions. June-July.

Garrya veatchii palmeri (Silk Tassel Tree)—Ereet, branching shrub. 18-2.'; dm.

high. Frequent in the upper portions of tiie eli.iparral belt of tlie San An-

tonio and Cuyamaca mountains. January.

Garri/a reatchii undulata—Occasional on .Mt. Wilson and Mt. Lowe.

(iarrya pallida—Santa Ana mountains.

Ileteromeles arhutifolia (Cliristmas Berry)—.S-6 m. high. May-June.

Ilciperoyucca whipplei (S]ianish Bayonet)—Common in the chaparral belt of

all our mountains.

Ilolodisciis discolor—Shrub l-'2 m. high, br.inelies sliort. rigid, bark grayish brown,

more or less shreddy. Sometimes called Spiraea discolor. Common in the

chaparral belt.

Isomcris arhorea—Widely branching shrul), l-.'i m. high, Ii.-ird yellow br.inches

and puberulent branches, yellow flowers, from February to July. Found

along the bluffs and hills of the coast.

Isomeris arborea globosa—Similar to the above i)ut with globose capsules.

Juniperus California—Shrub, usually mueii br.uiclud. Couinion on the desert

slopes.

T.epidospartum .s-qiiiiinatiim— Branching shrub, broondike, (i-12 dm. high. Fre-

quent in the dry washes of the interior v.illeys. July-October.

Libocedrus decurrens (Incense cedar)—A ratiier small tree of sh.i])el\' lialiit. and

great drought resistance.

Lotus glaber (Hosackia)—Tree 5-10 m. Iiigh, long yellow flowers, turning retl-

dish. Common on our dry ranges, flowering the year around.

Lyovoihamnus floribundus var. asplcnifalius (Iron-wood)—Medium sized tree of

beautiful foliage and great drougiit resistance. Found on Santa Cruz Island.

Lyonothamnus floribundus (Catalina iron-wood)—Similar to the last, but having

a less serrated leaf. Also drought resistant. Native to Catalina Island.

Malvastrum davidsonii—Tall shrub, or arborescent, 2-4 m. high. Found in the

San Fernando valley, and the I.a Canada washes.



\
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Malvastrum fasciculatum—Tall shrub, or somewhat arborescent, 2.4 ni. Iiijj'i.

Common in the lower portions of the chaparral belt.

Mimulus brertpes—3-6 dm. hijjh. corolla yellow. Mowcring on our dry footiiills

from March to June.

Mirahilis californicn (Four-o'clock)— ,'!-() dm. long. M.-irch-June.

Penstemon spectabilis—()-I'2 dm. high. Frc(|Uint on the dry hill sides. May-July.

I'liiiis lnrrr,/aini ( D.l M.ir or Torny Pin.)—Small tree, (MO m. high.

Piniis coitlleri (Coulter's Pine)—Middle sized trees.

Piniis monophfiUa (Xut Pine)—Small tree. .5-8 tn. high, with irregularly spread-

ing branches and ])ale flaky bark. Frequent on the dry desert slopes of the

San Gabriel and San Bernardino niount.iins.

Pimi.s aitenuata—Small tree less than 10 m. high. Found on the southern slope

of tile San Bernardino mountains at a.lOO-lOOO feet elevation.

Prunns drmissa—Shrub, ]-!• m. high. Found in the chaparral and i)ine belt.

Ceraxiix ilicifolia (Fvergreen Cherry)—Sometimes called Pniniis ilicifolia.

Shrubiiy or arborescent. .'?-() m. high. Flowering from May to June.

Prosopis juliflora (Mesquit)

—

Slirub or small tree, common on the Colorado

Desert and along the river bottoms near .'^an Bernardino.

Prosopis pubescens (Tornilla or Screw Bean)—Shrub or small tree. River bot-

toms about San Bernardino, with the last.

Qiiercus eiigelmanni—Middle sized tree. Altadena to Monrovia.

Quercus agrifolia (Common Life O.ik)— Medium sized tree of spreading habit.

Quercus dumosa (Scrub Oak)—Shrub or sm.ill tree. Common in all the chaparral

belt.

Quercus tvislizeni—S))reading shrub or sm.ill tree. Common in the ehap.arral

belt of all our mountains except the Santa ]\Ioniea range.

Ramona nivea—Shrubby, below 9-12 dm. high. Occasional in the foothills of

the Santa Monica and San Bernardino mountains. April-May.

Ramona stachyoides (Black Sage)—Conunon on the low hills throughout our

range. April-June.

Ramona polyslachya (White Sage)— Shrubby, below 1 m. high. Very common

on the drv plains towards the foothills, and ascending these to about .SOOO

f<'.t. April-July.

Rhamnu.i crocea—Low, much branched; flowers reddish. Occasional on the dry

plains and in the chaparral belt of our interior regions.

Rhamnus crocea ilicifolia—Shrub, sometimes arborescent, foliage closely resem-

bling Ccra.sus ilicifolia. Conunon throughout the ehajjarral belt.
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lihamnus californica (Wild Coffee)—Shrub, sometimes arborescent, l-l m. high.

Common in the cliaparral belt of all our mountains.

Rhus laiirina—Shruh '2-4 m. high. Very common. June-July.

liliiis iiitegrifolia—Low evergreen shrub. l-'2 m. high, flowers white or rose col-

ored, drupes very viscid and acid. Bluffs along the sea-shore. February-

March.

Rhus ovata—Erect or spreading evergreen shrub, l..")-;i m. high. Occasional in

the chaparral belt. March and Aiiril.

Senecio Houglasii—Usually about 1 ni. high. Counnon on the dry plains and foot-

hills, mostly below 3000 feet. .hily-Xoveuiber.

Sphacrle cali/cina wallacei—Slirubby .it base, (i-i) dm. liigli. Oee.isiou.il on all

our mountains, especially in the upper portions of the ch.-ip.irral belt, on

the shady sides. May-June.

Symphoricarpos mollis (Snowberry or W'olflierry )—Low. uuieii br.inelied. .ibout ;i

dm. high. Chaparral belt of all our nKUint.iins .uui foctliills.

Tetradi/mia comosa—Branches erect, cloug.ited. IS dni. liigli. Dry w.ishes of

the interior valleys. July-August.

Xi/lotliermia mnntanci— .Shrub 1-2 m. high, br.uiehes widely sjire.iding.

Yucca arbarescens (Joshua-tree)— L;irge yucca of the Mohave Desert.

Zauschneria californica Jiiicrophi/lla (Wild Fueiisia)— l're(|U(iit on dry hillsides,

mostly below 3000 feet.

In addition to the plants listi-d .ibove might In nicntioncd m.iny varieties

of the fleshes, such as the Cacti, stone crops, and .Mesembri.inthenuuns.

.Most of the pliot(>gra|)hs used in this article were taken near the coast in

middle western California, bv .L .M. C.arrison. I'alms, C.ilifornia.
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INTRODUCTION

In Augrust, 1911, Mr. James McDonald of Alameda sent to the University-

Laboratory of Plant Pathology a diseased carnation plant (Dianthus caryo-

phyllus L.) and reported that his plants were dying from some unknown cause.

The stem of this diseased plant was placed in a box of moist sand and long

cur\-ed spores of the Fusarium type developed upon it. This experiment

formed the incentive which led to the investigation of the stem rot disease

among the carnation growers in the vicinity of Oakland, Berkeley, and Rich-

mond, and to a review of the literature upon the subject. The studies described

in this paper have been carried on for the purpose of determining the nature

of the disease, its extent, its remedy, and the relation of the disease organism

to Fusarium oxysporum, a fungus which causes the dry rot of potatoes and

is so fully described by Erwin F. Smith and Deane B. Swingle in Bulletin No.

55, of the Bureau of Plant Industry.

HISTORY OF THE "STEM ROT" DISEASE OF CARNATIONS
The carnation stem rot disease has been known among growers for many

years, but it was not brought to the attention of plant pathologists until the

latter part of the nineties, and comparatively little has been written about it.

In 1897 Wm. C. Sturgis, of the Connecticut Agricultural Experiment

Station, observed the disea.se attacking the variety William Scott, which

appeared to be more susceptible than others. He stated that the disease

appeared first as a yellowing of the lower leaves and spread until it involved

the whole plant. The cause of the disease was determined to be due to a

species of Fusarium which gains access to the tissues at, or just below, the

surface of the soil. The mycelium accumulated in the water ducts of the stem,

thus preventing the free transfer of water. It was thought probable that the

•Prepared from Thesis submitted in partial fulfillment of the requirements for

the Degree of Bachelor of Science, University of California, May, 1912. The original
thesis is preserved in the Department of Agriculture, University of California, and
contains two colored plates and other illustrations not included here.
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could be coinmunicated by cuttings and that the spores of the fungus

were capable of retaining their vitality for several months. Sterilization of

the soil when convenient, the use of cuttings from sound plants, and the

immediate removal of diseased plants from the beds were recommended to

prevent attacks of the disease. The Fusarium causing the disease was isolated

in pure cultures, but only one form of spore developed, and it was fusiform,

pointed at both ends, hyaline, slightly curved, 3-5 septate and measuring

25 u.*-38 U.X3.5 u.-4 u. These spores were borne singly or in small clusters,

on the tips or sides of short branches of mycelium and, when seen in mass, they

present a pale salmon pink color. A few inoculation experiments were tried.

No infections were obtained by injecting Fusarium spores into incisions made
on the plant. The inoculations made through the soil were indefinite.

In the same year the disease was brought to the attention of F. W. Card

and J. E. Adams, of the Rhode Island Station. In 1898 they performed an

experiment with fifteen hundred cuttings of a very susceptible variety (Flora

Hill). Cuttings were grown in clean sand and in sand on which carnations

had been previou.sly grown. Chemical fertilizers and stable manures were

compared, and the effect of dipping cuttings in Bordeaux mixture before

planting was tried. The most marked results were obtained in the use of

fresh, clean sand. Dipping the cuttings in Bordeaux mixture resulted in con-

siderable loss. The general belief that the stable manure in the soil favors the

progress of the disease was not sustained.

A more complete account of the disease and the organism causing it is

given by L. ^langin and M. G. Delacroix of the Paris Academy of Science in

No. 19, Vol. 129, and No. 23, Vol. 131, of Comptes Rendus.

In the fall of 1899, the disease was reported to be causing considerable

damage to the fields of carnations at Nice, Provence, and Antibcs. Mr. L.

Mangin describes the disease as starting in the young stem and spreading out

to the leaves, causing a serious decomposition of the stem, and a wilted and

yellowish appearance of the leaves. The roots appear to be healthy. In a

microscopical examination of the diseased stems, a large number of organisms

were found in the decomposed, brown, and rotted areas, but only one was

persistently found in the green tissues. This was a colorless mycelium extremely

well developed in the cambium layer, and best observed in a thin longitudinal

section of the stem. Parts of affected stems placed in a moist chamber became

covered with a white mycelium and formed two varieties of conidia. The

larger conidia were fusiform, curved, and often pointed; they are divided by

transverse septa froin 15, but ordinarily 3 in number. Their dimensions vary

between 20 u. and 30 ii. in length, by 2.5 u.-5 u. in width. The smaller spores

were ob.served in the crevices of the stems and in the white areas of the rotted

spots. Th(\se conidia were almost eylindrictal, slightly curved, and rounded

at the ends. Thijy were 5 u.-12 u. in length liy 2 u.-3 n. in width, and

without sei)ta. Cldumydospores develii|>i'(l in lultui-cs fifty (hiys ol<l. Tiiese

•li iiscrl by lypist for microniillimcliTs.
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were most often I'oriiicd at tlic cxtivmity of short, thin, lateral branches of

niyeeliuni, })iit soiiietiines they were formed scs.sile on a filament. The mature

chlamydospore is distinguished by its roughened surface; it is either white or

of a light, yellow, brown color. In cultures exposed to the cold of winter

certain mycelium filaments developed an elongated chlamydospore 30 u.-

35 u. in length by 18 u. in diameter and with three or four cross septa. These

chlamydospores germinated in sixteen hours in di.stilled water at a temperature

of 22° C. In germinating they produced one or perhaps two filaments which

perforated the exospore and were covered by the endospore. Very rarely a

germinating chlamydospore produced a .secondary spore which was round,

yellow, thin walled and f) u.-lO u. in diameter. No further studies of the

secondary spores were made. The life of a chlamydospore does not appear

to exceed a year. In one culture upon potato eleven months of age, the

minority of the chlamydospores germinated. Mr. L. Mangin and Mr. E.

Prillieux gave to this imperfect Ascomycete the name Fvsarinm dianthi.

Later Mr. L. IMangin made further studies in which he demonstrated the

parasiti.sm of several species of Fusarium, including F. roseolnm, F. commu-

tatum, F. rnseum, F. anrantiacmn, F. nxysporum and F. pyrochronm. He
concluded that the Fu.sarium of the carnation so closely resembled these

other species that it should not be given a separate name.

Further observations in the field revealed that the disea.se was not of an

infectious character, for diseased plants were often found isolated among

healthy ones. The disease appeared to be a constitutional one. and some

horticulturists made the remark that their plants were suffering from tuber-

culosis. The disease appeared to develop most rapidly at the time when the

plant began to flower. In the examination of plants where the disease had

.iust started, Mr. L. IMangin found mycelium bearing eonidia in shoots abso-

lutely healthy in appearance. Carnations grown under glass were more subject

to infection than those grown in the free air, but plants grown under any

condition were more or less subject to the disease.

The ordinary method of propagating the carnation was by means of cut-

tings and these seemed to be a source for the transmis-sion of the disease. To

prevent the spread of the disease in this way only cuttings from healthy

plants should be used. In order to recognize these the prepared cuttings may
be placed in the holes of a perforated board or metal plate and suspended over

a vessel of water in such a way that the base of the cuttings ^\^ll be two or

three centimeters from the surface of the water. At the end of twenty-four

hours at a temperature of 50° C, the ends of the diseased cuttings will be

covered with a white mycelium, while the healthy ones will not show any

infection. But to prevent the growth of any spores which may have lodged

up<in them, they should be wa.shed in a weak solution of cojiper suljihate:

one or two grams per liter may be used.

Another source of infection was by means of wounds, in which nema-

todes and spiders had an important part. The discovery of chlamydospores
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in the soil, where diseased plants had grrown. gave evidence that the fungus

was also a soil fungus and might easily enter the plant through a wound.

To avoid infection from the soil all diseased plants shoiild he destroyed

hefore the appearance of the conidia. a three-year rotation practiced, or the

soil disinfected. The latter method wa.s suggested for small farmers who

would not he able to carry out a rotation of crops or for those who grew

carnations under glass. Experiments were conducted with earhon bisul-

phide, sulphate of iron, formaldehyde and naphthol. from which it was

found that all, with the exception of the last, would prevent the germina-

tion of the spores and the spread of the disease. Sulphate of iron cannot

be used in soils containing much calcium carbonate, for it decomposes too

quickly and docs not kill the chlamydospores. Carbon bisulphide does not

act very well in clny soils. Formaldehyde may be used under varying

conditions.

FIELD OHRKRVATIONS
In making the field observations thirteen nurseries were visited where

carnations are beinsr grown en a commercial scale. Tliese nurseries are situ-

ate! in Elnihurst. IMelrosc. Berkelcv. and Riclmioml. and arc owned by

Americans, Germans, Japanese, and Italians. Tlic data olitained larirely

c(>rroborate that civen by Mr. L. IManarin in th(> foregoing pacrcs. The

activity of the disease appears to be directly dependent upon cultural

conditions, and it is necessary to have a complete knowledcre of the propaga-

tion of the carnation in order to undcr.'-taiid llu^ relation of the disease to

the plant.

The carnation is commonly propaeated by means of cuttings. The

cuttings are obtained by remcvinsr suckers or shoots, three or four inches

in leneth, from mature plants: the base or heel of a cutting is cut oflf

squarely beneath a node, the lower leaves are entirely removed, and the

ends of the longer ones are usually <"lippcd. In this locality cuttings

are started between the first of .Tanunrv ;nid the first of ^Manli ; they arc

rooted by being placed ab^iit one ineli ;i|iart in boves of sand, and kept in

the propacratinsr house until a root system has developed, which is about

one month. The cuttinirs are then transplanted to other boxes or pots

containing ordinary soil, where they are set frtur to six inches apart each

way. They are kept under glass until .\pril or Mav, then lliey are moved
outside, either in lioxes or transplanted to the lti imd. where they remain

until moved into the hou.«es uve.l for the produeti ii of ml Mowers. Tiic

final fransplantin'/ is done in .Inly or .VuLrnst. and (he phiiits :iv,' pl.ieed

from ten to fourteen inches apart e:!cli way. During tiie eohier inontiis

the houses are heated by steam: a temi)erature of Of) degrees to 70 degrees

F. is maintained during the day and 4.") degrees F. to f).') dcirrees F. during

the niL'lit. On very warm days the tiiiiperatnre may rise above 70 degrees

F., but the grower makes every effort to l«.ep it h, low SO degrees F., by the

us<' of ventilators an.l ov.Thead irri"alion. Caruatious will not thrive well
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in a hot. liiuiiid atmosphere. Eacli year the growers elianfii' tlie soil in

their grcen-liou.ses so as to secure soil rich in plant food and freer of

disease organisms.

The stem-rot disease, whieh is due to a speeies of Fiisarium, may make

an attaek at any time during the life of the plant, hnt it is more .serious

at certain stages in its propagation, that is, at such times when the plant

has to submit to rather sharp changes in conditions of moisture or temper-

ature, thus weakening its natural vitality. There are three such periods in

the life of the plant whieh are well marked. The first and probably the

most critical one comes when the plant is "benched," that is. when it is

transplanted from the outdoor beds into the green-house. A few warm,

cloudy days, on over-moist .soil, or too deep setting of the plants are condi-

tions which favor the development of stem-rot. The second critical period

comes when the .steam heat is turned on in the autumn; again the plants

may be subjected to a rather .sharp change in temperature. The third and

last critical period comes in the spring, when the temperature gets abnor-

mally high and the plant is low in ^^tality from having been forced durinsr

the year in the production of flowers.

As Mr. L. Mangin has observed, the diseased plants are recognized

by the wHlted. yellowish, drying-up condition of the foliage and a softened

condition of the stem at the surface of the ground. In tlie early .stages of

the disea.se the roots and upper portions of the branches are sound, while

the intervening portion will show brown and blackened areas. Fre-

quently one or two branches become affected and wilt before the remainder

of the plant shows any signs of the disease (Plate 1). However, it even-

tually spreads upward and downward until the whole plant is in a more

or less advanced stage of decay. The roots become thoroughly decom-

posed and rot off; the stem and its branches become dry and brittle, charac-

teristic of dry rot. Upon a plant where the disease is fairly well advanced,

small fle.sh- or salmon-colored clusters of spores are often found. A micro-

scopical examination of them reveals the presence of the characteristic

curved Fusarium maeroconidia. A similar examination of the tissue of the

affected stems shows the presence of abundant mycelium in the parenchyma

cells, although the upper branches and the roots of the plants are apparently

in a perfectly healthy condition. The progress of the disease is normally

slow, but in an exceptionally warm and moist atmosphere, the disease

organism may destroy tissue very rapidly, as pointed out by the descrip-

tions of inoculateu plants in another part of this paper. It is probable

that some diseased plants continue to produce flowers for months after they

are infected. Growers report that .some varieties are more susceptible than

others, and the following kinds have been mentioned by several as being

among the most susceptible:—Enchantress, Prosperity, "Winsor, Perfection,

and Nelson Fisher.
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Tlie method by which the funfriis o])tains entrance into the phint stetn

has not been entirely determined, but it doubth^ss gains entrance through a

wound or by first establishing itself upon (h-ad or inactive tissue and then

penetrating the living tissue. At every stage in the growth of the carna-

tion there is more or less idle tissue upon it. The cutting in starting its

growth develops new leaves from the center, the outer ones remain green

for a time and finally die. These outer leaves, if at all moist, afford an

excellent means for the entrance of the fungus into the inner tender tissues

of the plant. The carnation stem frequently checks, thus forming easy pa.s-

.sageways to its interior and deadened areas formed on the margins of the

checks may give the fungus a foothold. "When the flowers are cut they

are not necessarily cut at a node, and if they are not the portion of the

stem extending beyond the node dies; in fact, such a stem often dies back

to a main branch. All of these dead parts and bruises afford an opportu-

nity for the disease organism to enter the plant. The fungus is undoubt-

edly parasitic under favorable conditions.

Stems of diseased carnation plants placed in moist chambers rapidly

develop tufts of mycelium on their surfaces which originate from filaments

which have broken through the epidermis of the stem or from clusters of

spores formed on the outside of the stem. These tufts of mycelium are

5-10 mm. high, usually white, but sometimes they are pink or yellow in

color. ^lacroconidia develop in them, and a pure culture could be easily

obtained by simply touching one of these tufts with a sterile platinum

needle and transferring the spores to a poured plate.

DESCRIPTION OP THE FUNGUS

The mycelium found in diseased plants is colorless, slightly more slen-

der than that grown in cultures, much branched in the parenchyma and
with frequent .septa. The septa are 5 u. to 10 u. apart and the mycelium
varies in width from 3.5 u. to 6 u. No microeonidia have ever been found,

either Ijorne within the host, or developed in cultures. The fungus was
obtained in pure cultures from three different .sources: Alameda, Rich-

mond, and Elinhurst. One .strain was established from a single spore, this

spore was taken from the Elmhurst culture. A careful study of each

strain was made in drop cultures of beef extract bouillon (JIl). The Van
Tieghem cell was u.sed for these studies. The macroconidia germinated in

less than twenty-four hours; some germinated from the end cells and some

from the central cells of the spwre (Plate V, Figures 6 and 7). In forty-

eight hours quite a profu.sc mycelium had formed, and it had grown across

drops two and three millimeters in diameter. At the end of seven days

the formation of macroconidia began; these were the only variety of spores

developed in drop cultures. They were formed most rapidly in places

where the mycelium came in contact with the glass outside of the drop;

such contact seemed to stimulate the formation of spores. The macroconidia
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are formed by being cut off from the ends of hyphal branches. Soinetiiues

a spore i.s cut off from the end of a terminal branch, but more coiiimonly

from the ends of short lateral branches by a constriction furrow. As soon

as one macroconidium is cut off, the hypha begins to cldntratc, pu.shing

past it and soon forming a second constriction furrow, which cuts off a

second macroconidium. Tliis process continues until sometimes eight or ten

macroconidia are formed from a single branch and lie side by side in a

little group. Sometimes the septa are formed in the macrocnnidia before

they are cut off liut more fre(iucutly afterwards (Phitc V. Fitrures 1,

2, and 3).

The exact time required for the formation of the macroconidia has

not been determined, but the process must be very rapid, for hundreds

will develop in a single spore drop within two or three days after they

have started to form. The macroconidia vary in length from 25 U.-60 u.

and in width from 4 u.-o u. When these ccmidia are first formed they

are cylindrical in slia[)c. rounded at the ends antl nearly sti'aiulit. With

age they bccoiuc much more pointed at the ends and iiKirc ciirvrd. Tlicy

are from one to si.K septate, usually three m- four: they ai-e srhlcmi (-(.n-

strieted at the septa. Macroconidia fciniifd iiimn the plant in the upeu are
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much more slendiT than thoM' dcvchjiicd in eultums (Phite V. Figure 4).

The chlamydospores are produced as swellings of the mycelium, usually

intercalary, and there are often several on the same hypha close together

like a string of beads. They are circular or ovate cylindrical and appear

to have two walls; those which are ovate cylindrical in shape are sometimes

divided by transverse walls. They have a slightly uneven surface and are

yellowish l)rnwn in color. The size of the spherical ones varies from 10 u.

-20 u. in diameter, and the oblong ones from 8 u.-lO u. in diameter by

20 U.-2,") u. in length. They were filled with very large granules of

protoplasm. (Plate V. Figure 5.) Strain (E) formed an abundance of

them in nutrient agar in thirty days.

GROWTH ON DIFFERENT MEDIA

In making a study of the cultural characters the three strains of car-

nation Fusarium previously mentioned were used, and in addition two

strains of potato Fusarium have been studied in parallel cultures, for the

purpose of making comparisons between the carnation and potato strains.

One of the potato strains was received from Dr. M. T. Cook of the Dela-

ware E.xperiment Station, and considered by him to be Fusarium oxysporum;

morphologically it corresponds to the description of F. oxysporum given by

Erwin F. Smith and Deane B. Swingle in Bulletin No. 55 of the Bureau

of Plant Industry, but in cultural habits it differs from the descriptions

given, for it has a depressed growth on most media and the F. oxysporum

described in the bulletin ha-s an aerial growth on most media. The other

potato strain was isolated from the stems of diseased potato plants growing

in the horticultural garden of the Univer.sity. All of the cultures of it

have originated from a single spore, and in cultural and morphological

characters this Fusarium corresponds very closely to F. oxysporum, as

described in the bulletin mentioned above. Its parasitism has not, however,

been satisfactorily confirmed, either by observation in the field or by inocula-

tion experiments. For convenience in describing the cultural characters

and the accounts of inoculation experiments with the different strains, sym-

bols will be used. The .symbols (R), (E), and (IV) refer to carnation

strains obtained from Richmond, Elmhurst, and Alameda, respectively;

(H) refers to the potato strain received from Delaware, and (VII) to the

potato strain isolated from potato plants in the University garden.

A detailed description of the various culture media used appears in

another part of this paper. i\ ;?30. Three kinds of gla.ss ve.ssels were usdl

:

200 c. c. Erlenmeyer flasks, 70 mm. in diameter through their widest part,

test tubes 20 mm. in diameter, and petri dishes 90 mm. in diameter. All

transfers were made with a sterile ]ilatiiiuiii needle and the i)lantings were

made as nearly as possii)le in tlie cnitrr uf each container. The cultures

were always made in duplicate and often in series of four or six. In almost

every instance growth was apparent to the naked eye in forty-eiglit hours.
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Unless otherwise stated the cultures were kept in a glass ease in the interior

of the laboratory. The descriptions are given for reflected light and a

white ground.

Nutrient agar (M4). The (Icscriptions arc gh'cn for plate cultures.

Carnation strains of Fusarium sircw vifrorously, developing a light cottony

growth. A culture normally increased its diameter 10 mm. each 24 hours.

Gro\\'th was always accompanied by the development of color of varying

density. Strain (E) develo[)ed color more profusely than the other strains;

first a wine red color developed which appeared most intense in the two

concentric zones corresponding to the zones of greatest mycelium growth.

(Plate II. Figure 2 and Plate IV. e.) Older cultures developed a siilphur

yellow color irregularly over tlie i)late. Strain (R) developed the same

colors in a less degree, and strain (IV) sometimes produced the red or

pink tinges, but usually only a slight yellow coloration was observed.

(Plate III. Figures 1 and 2, and Plate IV, b.)

The potato strains grew le.ss rapidly; a culture increased its diameter

about 7 mm. per day. A slight yellowish color appeared about the twelfth

or fifteenth day. Strain (H) always formed a depressed growth and con-

centric and radial lines were often prominent. (Plate II, Figure 1.) Strain

(VII) always formed a cottony growth about 4 mm. high and sometimes

sufficiently uneven to give the effect of concentric rings.

Nutrient agar (M3). Growth' of the various strains on this medium

closely resembled the growth on (M4), except in color which developed less

readily.

Beet agar (^12). The descriptions are given for slant tube cultures.

The carnation strains closely resembled each other in growth ; each produced

a vigorous cottony mycelium, accompanied from the beginning by the devel-

opment of a wine red color, and in three to five days by the development

of a sulphur yellow color. Cultures thirty days old developed a copper

green amidst the yellow. A dense pellicle formed on the surface of the

slant. This was deep blood red below and shaded into lighter tints of

wine red above. The center of the cultiire was yellow and green, and the

aerial growth extending above the ti]! of the slant remained white. (Plate

IV. Figures a, d and e.)

The potato strains differed in their growth. Strain (H) formed a

depressed growth, very pale salmon in color, except for a slight cottony

growth extending above the upper tip of the slant. (Plate IV. Figure f.)

Strain (VII) formed a cottony mycelium about 4 mm. high, slightly rose

pink, and a thin pellicle shading from rose pink below to creamy yellow

above.

Prune juiee and bread (.M5). The descriptions are given for flask

cultures. Carnation strains were very similar in growth, each producing

an even cottony mycelium aiiout 10 mm. high and spreading over the surface

of the medium in ten or twelve days. Color developed about the tenth day.
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In most cultures the lemon yellow color appeared first, although in some,

yellow and red colors developed almost simultaneously. In cultures thirty

to forty days old the red tones became more pronounced than the yellow.

A thick pellicle formed over the surface of the medium, and wherever it

touched the glass its color was very striking, being a deep crimson below

and shading into the lighter tints of wine red above.

The potato strains grew only one-half as rapidly as the carnation

strains on this medium, and it required about twenty days for a culture

to spread over its surface. Strain (VII) developed a dense cottony growth

4-6 mm. high. In a direct north light a rose red color began to appear in

ten days; in an interior glass case, the rose red color did not appear until

the cultures were thirty days old. No distinctive color developed in cul-

tures kept in darkne.s.s. Strain (II) grew depressed or with a cottony growth

of a ropy nature. Cultures kept in north light developed a rose red color,

but those kept in darkness did not develop any color.

Steamed white corn meal (JI6). The descriptions are given for llask

cultures. The carnation .strains resemble each other in cultural characters

on this medium also. In ten days the surface of the medium became covered

with a cottony growth 10 mm. in height. The usual wine red color began

developing in three or four days, which was followed by the appearance

of the lemon yellow tints. The two colors became mingled throughout the

culture, and they gradually increased in intensity with age, until reaching

a maximum intensity in cultures thirty days old. Numerous rich salmon-

colored bodies developed in cultures of that age. A thick wine red pellicle

formed over tin- surface of the medium. In places the niyci'liuiii iienetrated

beneath the pellicle iM'tweeii the glass and tlie medium, and it is pmbahle

that the mycelium is capable of penetrating all through the substratum.

The potato strains grew less rapidly, re<|uiring twice a.s iinich time for

a culture to spread over the medium. The growth of strain (VlT^i was

dense, cottony, and 5-7 mm. liiLdi : no coloration could be detected until

the cultures were twenty-five days old. then a faint rose pink color appeared

which developed slowly. A thin ])ellicle formed at the surface of the

medium, and no mycelium had penetrated any part of the substratum in

cultures si.\ty days old. The growth of strain (II) was mostly depre.s.sed,

the little cottony growth that appeared was of a ropy character. A deep

lilac color devel()])ed from tlie beginning which later became oversiiread

with a yellowish brown, hut if any secon.lary growth developed the lilac

color again aiipeared. In cnllures thirty to forty days old llie surface

stratum became wrinkled and the mycelium liid not penetrate the substratum.

Stfamrd rice. (iM7). The (h's<'riptions are given for 200 e. c. (hisks.

The carnation strains all grew vigorously on this mediiun, de\-eloi)ing a

cottony growth 10 mm. high, and particularly delicate coloi-s. Strains (R)

and (B) began developing a lemon yellow color and strain ( I \' t a wine

re<l color in three days. A few da.vs later all strains developed hotli colors;
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strains (IV) and (R) developed them in equal intensity, but in strain (E)

the pink was scarcely noticeable. This difference in the foniiation of color

gave the (E) strain a distinctly different appearance from the other two.

The potato strains grew more .slowly than the carnation strains. Strain

(VII) produced a dense cottony growth about 4 mm. high and began

forming a rose pink color in twenty-five days, but this color did not become

very intense even in cultures sixty days old. The growth of strain (II) was

mostly depressed, the rojiy cottony character appeared only in the secondary

growth. The first growth was accompanied by the development of an intense

lilac color, which later faded to a pale salmon. A pellicle formed over the

surface stratum and folded itself about the rice kernels in such a way as

to give the culture a very wrinkled appearance. The mycelium filaments

of both potato and carnation strains ])cnetrated the sul)stratum and devel-

oped their characteristic colors.

Steamed potato plugs (M8). The carnation strains developed a vigor-

ous cottony growth covering the entire plug of each culture in seven days.

The usual wine red color appeared the fourth or fifth day, being densest

in tile pellicle covering the plug and shading to lighter tones in the aerial

growth. A sulphur yellow color began developing in twelve to fifteen days

and various shades of green appeared in cultures about fifty days old. The

colors developed in darkness as readily as in light. The mycelial filaments

often extended 20-25 mm. above the tip of the plug, but were without color.

The potato strains grew more slowly, and the cottony growth did not

attain such a height as in the carnation cultures. Both strains formed a

dense even growth 4-6 mm. high. A rose pink color appeared in eight to

ten days in cultures kept in a north window; this color increa.sed in density

until it became a rich salmon. Small green sclerotia were observed in a

culture of strain (VII) fifty days old. No appreciable color developed in

darkness. Both the potato and carnation strains were capable of penetrating

through the plugs.

Steamed beet plugs (Mfl). The growth of the different strains on

this medium was very siiiiihir to the growth of the respective sti'ains on

steamed potato plugs. The carnation strains developed color a little more

rapidly and with a little greater intensity. The potato strains did not grow

so well; strain (VII) was less dense and only 2-3 mm. high, and strain

(H) was always depresvsed or in ropy masses.

Raw potato plugs (MIO). Only cne carnation strain and one potato

strain were grown upon this medium. The growth of each was very similar

to the growth of the respective strains on steamed plugs. The same colors

developed in both light and darkness. Strain (II) grew less rapidly than

on steamed plugs, but developed color equally well. It .should be noted

that the method used in preparing these plugs probably killed many of the

surface cells of the potato, thus facilitating the growth of the fungi.
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General culture characters. No disagreeable odor developed in any of

the cultures; whenever any odor could be detected, it was of a plea.sant

rather than of a disagreeable nature. Some coloration appeared in all cul-

tures kept in the light. All cultures formed spores: they were most abun-

dant in old cultures or in cultures ^vith little available food. Very few

chlamydospores formed in the llask cultures.

COMPARISON OF THE CARNATION AND POTATO STRAINS

The description of the cultural characters for the different media have

showTi that the carnation Fusarium is a much more vigorous grower than

the potato Fusarium, producing a stronger stroma, a higher aerial mycelium

and also in producing a distinctive yellow color differing from any which

appeared in the potato Fusarium cultures. A morphological difference

occurs in the spores. The carnation strains develop very few conidia which

could be classified as microconidia. The foiu-- to .si.\-celled curved macro-

eonidia is the type universally foiind. On the other hand the potato .strains

develop oblong to cylindrical microconidia in great abundance, and compara-

tively few of the true Fusarium macroconidia. The potato and carnation

strains form chlamydospores differing greatly in appearance. The carna-

tion strains form large yellowish brown chlamydospores 10 U.-20 u. in

diameter; some are .spherical, others are oblong and divided by transverse

walls. All contain very large granules of protoplasm. The potato strains

form light brown chlamydospores, most of which are spherical and only

6 U.-12 u. in diameter. They are filled with much smaller granules of

protoplasm and all are one-celled. (Plate V. Figures 5 and 11, a, h, c.)

CULTURE MEDIA USED
The composition of the different cultural media used in the studies of

the various species of Fusarium fungi are given in the following descriptions.

Beef extract bouiUun (.Ml). This medium consisted of the following

materials

:

Peptone I'/t— 5 grams

Beef e-xtract 0.5%—2.5 grams

Common salt 0.5%—2.5 grams

Distilled water 500 c. e.

These ingredients were dissolved in nearly the full amount of water,

boiled a few minutes, enough di.stilled water added to make \\w total fiOO

c. c., and filtered twice through absorbent cotton.

Sugar beet agar (M2). A large, sound sugar licet was thoroughly

scrubbed, washed in distilled water, pared, ami cut up iu linr pieces. To

400 grams of beet wa-s added 1000 c. c. of disliiieil wati r, and tlie whole was

heated until Uw i)ieccs of beet could be easily crushed into a i)ulp, then

filtered through a dean towel. Four grams of thread agar were dissolved

and added to tlu; beet lii|ui<l with enough distilled water to bring the total

up to 800 c. e. The luediuin was then liltnv,! through ahsorhent cotton,



Pomona College Journal op Economic Botany. 331

heated in the steam sterilizer for one hour, and sterilized for thirty min-

utes on three successive days.

Nutrient agar (JI3.) This medium consisted of the following materials:

Agar-agar 1-2%—3 grams

Peptone 1.0%—2.5 grams

Salt 0.5%—1 .25 grams

Beef extract 0.5%—1.25 grams

Distilled water 250 c. c.

Thread agar was soaked in. tap water for thirty minutes, washed in dis-

tilled water and boiled in nearly the full amount of water until thoroughly

dissolved. The other ingredients were then added, the whole made up to

250 e. c. with distilled water, filtered through absorbent cotton, and steri-

lized for twenty minutes on three successive days.

Nutrient agar (iI4). This medium consisted of the same materials

as (M3), prepared in the same manner except 1.25 grams of dextrose was

used in place of 1.25 grams of beef extract.

Prune juice and bread (M5). Seventy grams of dried prunes were

washed carefully in tap w'ater, rinsed in distilled water and cooked slowly

in di.stilled water until the prunes were thoroughly softened. The fleshy

part of the prunes was mashed into a pulp, enough di.stilled water added

to ])ring the total up to 500 e. c, strained through a clean towel and the

liquid filtered through absorbent cotton. About 25 e. e. of this liquid was

]iut into each 200 c. c. flask and sufficient bread crumbs added to soak up

the liquid. The flasks were sterilized for twenty minutes on three succes-

sive days.

Steamed white corn meal (M6). Ten grams of meal and 35 c. c. of

distilled water were used for each 200 c. e. flask. This medium was steri-

lized for thirty minutes on three successive days.

Steamed rice (M7). Ten grams of rice and 40 c. e. of distilled water

were used for each 200 c. c. flask. This medium was sterilized for thirty

minutes on three successive days.

Steamed potato plugs (I\r8). Large, sound potatoes were thoroughly

scrubbed, washed and cut into cylinders about 11/4 inches long and one-half

inch in diameter with a large cork borer. These cylinders were cut length-

wise diagonally, thus each cylinder made two plugs with slant surfaces.

These plugs were washed in running water twelve hours, rinsed twice in

distilled water and sterilized for twenty minutes on three .successive days.

Raw potato plugs {M9). These plugs were prepared in the same man-

ner as the steamed plugs, except they were washed in 4% formalin solution,

rinsed several times in distilled water and not sterilized.

Steamed beet plugs (]M10). A large, sound beet was thoroughly

scrubbed, washed and prepared in the same manner as the steamed jjotato

plugs, but not washed in running water.
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INOCULATION EXPERIMENTS

These experiments were carried on in order to deteriuiue the parasitic

nature of the different strains of Fusarium studied; and to determine if

strains isolated from the carnation were capable of producing disease in the

potato, and vice versa to determine if potato strains were capable of pro-

ducing disease in the carnation. The plants used in the experiments were

kept in one of the University of California greenhouses, and unless other-

wise stated, they were given ordinary treatment. Two methods of inocida-

tion have been tried. The fir.st consisted in simply burying pure cultures

of the strain under investigation in the soil, and in contact with the stem

of the plant. The second consisted in making a narrow slit, with a sterile

knife, in the stem of the plant, even with the surface of the ground, plac-

ing the spores and mycelium of a pure culture in it, and sealing the wound

with paraffin. The details of each experiment follow:

—

February 5th—Two Prosperity carnation plants, about six weeks uUl.

were inoculated by the first method. One plant was inoculated with a pure

culture of strain (IV) and the other with a pure culture of strain (VID.

Neither plant became infected with the disease. Two other plants of the

same variety were kept under similar conditions for control.

February 21st—Two Enchantress carnation plants, twelve weeks old,

were inoculated with strains (IV) and (VII), respectively, by means of the

"slit" method. In eleven days tlie jilant inoculated willi strain (TV) wilted,

its foliage had a yellowisli east, and its stem was atVeeted with the disease.

An examination of the stem Ix-neath the paraffin revealeil tlie presence of

freshly developed spores and myctelium. The plant inoculated with strain

(VII) remained normal. Two plants of the same variety were used for

control and given the same treatment, exeejit that their stems were not

cut and .sealed with jiarattin.

February 21st—Three carnation plants of the Estelle variety, about

one year of age, were inoculated with pure cultures of strains (IV), (VII),

and (II), respectively, by the "slit" metliod. Tliese inoeidations were not

.successful.

March 7th—An Knehiintress carnation, al)i)ut one year of age, was inocu-

lated with a pure culture of .strain (R) l)y the "slit" metliod. The prog-

ress of the disea.se in this plant wius slow, and no signs ol injury were

noticed until A()ril iith, then the lower liranches l)ecamc yellowish and one

side of the .stem was affected with a dry rot. On April l.'ith the plant,

although it was not dead, was removed from its pot and a mien>sco))ieal

examination made of the diseased tissues of the stem. One half of thi'

stem was decayed at the point of infection, ami, with the exeeption of a

.slender brown streak, consisting of broken-down |)arenehyma tissue, the

decay exten<lcd only al)out one and one-fourth inches above and below

this point. An ahundanee of mycelium <-ould be observed in ero.ss sections

of tlie decayed and (•artially-decaycd areas. Segments of the affected stem
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placed in a moist chamber developed from their ends a profuse white

mycelium bearing Fusarium macroconidia. Another plant of the same

variety wius used for control ; it was given the same treatment exoept for

the slit and paraffin seal. It did not heoome diseased.

March 7th—Two Enchantress carnation plants, fourteen weeks of ji^c,

were inoculated with pure cultures of strain (R) by the "slit" nntliiKl.

The pots containing these plants were placed in larger pots and covci-cd

with window glass, thus providing a more humid atmosphere for the devel-

opment of the fungus. Within four weeks one of the plants became seri-

ously diseased, an abundance of flesh-colored elu.sters of spores developed

on the outside of the .stem and mycelium was found in the ti-ssues. The

other plant became infested with various organisms, and no definite result

was obtained. Control i)lMnts kept under the same conditions did not

become diseased.

]March 3rd—A one-year-old Enchantress carnation plant was inoculated

with a pure culture of the (R) .strain by the ".slit" method and kept under

a bell jar. On April 2nd the lower branches of the plant became wilted

and pale yellow in appearance. On April 5th the entire foliage of the

plant presented a wilted yellowish appearance, very characteristic of the

stem-rot or wilt disease. Its stem, for a distance of one inch above and

below the point of infection, wa.s thoroughly decomposed. An examination

of a cross-section of the diseased portion showed the presence of abundant

mycelium and for the first time Fusarium macroconidia were found borne

in the living cells. This stem al.so contained a small brown streak of broken-

down parenchyma cells, extending above the zone containing mycelium. The

continued presence of such brown areas without mycelium in both arti-

ficially and naturally diseased plants seems to indicate that the plant tissue

is destroyed in some way in advance of the mycelium. Segments of the

diseased stem of this plant, placed in a moist chamber, developed a profuse

white mycelium at their ends also. A i)lant of the same variety and receiv-

ing exactly the same treatment, except for the inoculation, did not become

April 3rd—Two Prosperity carnation plants, about twelve weeks old,

were inoculated with strains (IV) and (VII), respectively, by putting an

abundance of the pure culture material into the soil and in contact with

the stems of the plants. The.se plants were kept under bell jars and control

plants were kept under similar conditions. These plants gave no indications

of disease on May 1st.

April 3rd—Three potato plants, which were just beginning to form

potatoes, were inoculated with .strains (IV), (VII) and (H), respectively,

by the "slit and paraffin" method. Each pot contained two plants, one

being used for a control. These plants were ke{)t under bell jars. These

inoculations were not successful.
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March 4th—Inoculation of mature, sound potatoes. These potatoes

were prepared by being thoroughly scrubbed in tap water, washed in a four

per cent solution of formalin, rinsed several times in distilled water, placed

in sterile glass chambers and kept one week before being inoculated. Three

chambers were prepared in this way and inoculated with strains (R), (VII),

and (H) respectively, by means of an incision in the potato. The pota-

toes were examined April 20th. The fungus grew in each instance, but none

of the strains were able to penetrate the potato any apprccialjlc distance.

re:\iedial measures

The field observations have shown that the carnation .stem-rot disease

is not serious, probablj' not more than one-half of one per cent, or one

per cent loss occurs from it; yet almost every grower who has been grow-

ing carnations for ten or fifteen years remembers a time when the di.sease

was of a serious nature. A reason for the lesser activity of the disease

has not been determined, but it is |)i-()l)ablc that more resistant varieties

arc now grown and tliat the ini'tliods of (iilturc have been improved. At

present the control of the disease can aliiicst entirely be obtained by observ-

ing the most improved cultural methods. Jfany of the suggestions given

here are those practiced by the most intelligent growers in this vicinity.

'I'licy are .simple and do not involve any extra expense in their application.

Always select vigorous cuttings from thrifty, healthy plants. TTse a sharp

knife in preparing the cutting, in order to secure clean cuts; carefully

remove all leaves from that portion of the cutting, which, when jilanted,

comes in eontJict with the soil. Do not use tlie .same .soil more than one

season. A change of soil is not only a preventive mea.sure against disease,

but favors the growth of a more vigorous and productive [ilant. Avoid, as

far as possible, sudden changes in temperatures and moisture, particularly

high temperatures and extreme dampness. Provide for a I'ree circulation

of air about the plants. When transplanting, l)c careful not to in.jure the

plants and do not set them too deep, i. e., do not allow any part of the

stem to come in contact with tlic soil which was nut formerly in contact

with it. Irrigate the beds in tiie iiHiruiii-r, in order that tlic leaves of the

plants and the surface soil may become dry before ui^rht. \\\ui\ iiifected

plants are observed, remove them \'vi>u\ the lieds and destroy them. (Irow

the varieties which experience in a given hxalily or soil has shown to

be tlic most resistant, provided such varieties meet tlie demands of the

market. The disea.se is not serious enough to warrant tiic selection of a

variety which is not of the l)cst market tyjie. 'i'lie gi-ower wiio observes

tht«e simple but essential ruh's in cultnn' i d not fear any serious troubh-

with the stem-rot disease.



Pomona CoiiLEGE Jouknai- op" Economic Botany. 335

sr.MMARY

1. The carnation Fusarium dittVi-s in cultural and niorpholojiical char-

acters from Fiisariidn (i.njtiporum.

a. It does not form mieroconidia, its chlamydospores are more

deeply colored, and twice as large as those of /''. oxyspurum.

b. It is a more vigorous grower than F. oxysporum and in cul-

tures a distinct yellow color appeared which did not appear in cultures

of F. oxysporum

2. This fungus is capaiile of invading a carnation plant through a

wound and causing disease.

3. This fungus is not likely to cause injury to a sound plant through

soil infection.

4. It is evident that the infected plant dies as a result of the invasion

of the fungus, but not from having its water duets clogged by the mycelium.

5. The disease of carnation stem-rot or wilt is widely distrilnited in

tliis vicinity but not serious.

6. The disease may be adequately contrulhil liy the application of

the proper cultural methods.

a. Use only cuttings from healthy plants.

b. Change the soil in which the plants are grown each year,

e. Guard against extreme heat and moisture conditions.

d. Be careful not to injure the plant when transplanting it.
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Description of Plates

PLATE I. Carnation plant in which the slioots on tlic riglit appear healthy,

and those on the left are affected by the Fusarium disease, showing difference in the

condition of the affected part, particularly in the appearance of the leaves.

PLATE n. Photographs of poured plate cultures twelve days old growing on

nutrient agar (M4). Natural size. Fig 1, Culture of Fusarium oxysporum strain

(H). The mycelium is depressed and slightly yellow in appearance. Fig 2, Culture

of Fusarium (E) isolated from a diseased carnation. The concentric zone effect is

due to the different degrees of density and height of the aerial growth. The my-
celium corresponding to the inner light zone is purple (Saccardo Chromotoxia).

PL.ATE in. Photographs of poured plate cultures twelve days old growing on

nutrient agar (M4). Natural size. Fig 1, Culture of Fusarium (R) isolated from a

diseased carnation. The growth is cottony and has a very slight pink coloration in

the central part of the plate. Fig 2, Culture of Fusarium (IV) isolated from a

diseased carnation. The growth is cottony and has a slight yellowish tinge.

PLATE TV. Photographs of tulie cultures twenty-three days of age. Tubes

a, d, e, and f are growing on beet agar (M2). Tubes b and c arc growing on nutrient

agar (M4). Natural size. The tubes labeled (IV), (R3), (E3), and (E2) represent

different strains of carnation Fusarium. The tube labeled (11) is a culture of F. oxy-

sporum. All the strains from the carnation show a vigorous aerial growth and an

abundance of color. The clearly defined pellicle at the surface of the slant is due to

a deep wine-red coloration of the medium. This color shades into a lighter pink im-

mediately above, but the central parts of the cultures have a sulphur yellow colora-

tion and the upper portions remain white. The tube containing the F. oxysporum

culture shows a depressed growth and a very pale salmon coloration in all parts

except in the slight growth extending above the upper point of tlic slant; this is

cottony and white.

PLATE V. Drawings to show various stages in the deveJopnient of the

Fusarium fungus.

Figures 1-8 represent various stages in the development of the carnation

Fusarium. Figure 1, Macroconidia being cut off from a short lateral hypha. XIOOO.

F'gure 2, Macroconidia being cut off from a terminal hypha. XIOOO. Figure 3,

Typical macroconidia developed in cultures on rice. Length 40 u., diameter 5 u.-7 u.

X5(X). Figure 4, Typical macroconidia taken from a cluster of spores that developed

on the stem of a diseased carnation in the field. Length 25 u.-60 u., diameter 4 u.-5 u.

Their most common length is 35 U.-50 u. X500. Figure 5, A typical chlamydospore

formed by the terminal swelling of a hypha. XKXX). Figure 6, A germinating macro-

conidium forty-eight hours old. X500. Figure 7, A germinating macroconidium

twenty-four hours old. XIOOO. Figure 8, A simple sporodochium showing the forma-

tion of spores. X5(K). l'"igurcs 9-11. Drawings to represent various stages in the devel-

opment of the potato l-usarium. Figure 9, Microconidia being forn\eil on a short

lateral hypha. They vary in size from 5 u.-lO u. in length by 2.4 U.-3.4 u. in diameter.

XIOOO. I'"igure 10, Typical macroconidia formed in a culture on potato; they vary

from IS U.-3S u. in length by 3.2 u.-5 u. in diameter. They are commonly 20 U.-30 u.

in length. XKXK). The constrictions at the septa are often conspicuous. Figure 11,

a, Chlamydospore produced by a terminal swelling of a hypha. b, Chlamydospores

produced by intercalary swellings of the hypha. c, .\ mature chlamydo.spore. XIOOO.

The chlamydospores are usually 10 u.-12 u. in diameter.



The Botanic Garden of Oaxaca, Mexico*

By Prof. C. Ctnizatti, Dirci'tor Oaxaca dc Juarez, Mexico

Located on the grouuds of tlie Agricultural Experiment Station, wliieli

was recently established in the State of Oaxaca, the Botanic Garden was

started at the beginning of the year 1910. It did not, however, obtain

official recognition until somewhat later, when the very moderate appropria-

tion of $3,328.00 (Mexican) was granted by the government to defray the

expenses of preparing the grounds, etc.

When I was appointed to organize and to manage the new Botanic

Garden, my first step was to select, in perfect harmony with the direction

of the Agricultural Experiment Station, the ground which seemed most

appropriate. I chose the depression along the ea.stern side of the railway

line, which runs through the station lands from north to .south. Tiiis plot

is of very good quality and is easy of access.

I must confess that the preliminary work of grading and putting the

ground into proper condition was a remarkably difficult undertaking, the

more .so that during the first nine or ten months the only help I could have

was seven or eight ordinary laborers (peones). For this reason, as well

as for other troublesome circumstances, the garden is not yet in a po.«ition

to furnish .scientific material to the various educational institutions, or live

plants to the public gardens of the near-by capital of the state, but I am
sure that it will soon become able to do so.

The ground selected is in the shape of an almost perfect quadrangle,

and covers an area of about 10 hectares (25 acres), there being the pos-

sibility of increasing this area, when needed, both on the eastern and on

the southern side, but not on the two other sides, one of which is limited

by the right-of-way of the Oaxaca-Ejutla Railway, and the other by the main

avenue, which leads to the central building of the Agricultural Station.

This appears to be the second attempt in Mexico to launch an institution

of this kind, which meets much favor in other countries, though it does not

obtain much consideration in ours. The very first attempt was the estab-

lishment of a l)otanic garden at Guadalajara, which, since 1889, has had

the good fortune of being promoted and protected by the illustrious Mexican

scientist, Ign. D. Mariano Bareena, who was at that time the governor

of the State of Jalisco.

It is certain, beyond all doubt, that the permanent establishment of

a botanic garden in Mexico will be susceptible of a supremely ideal devel-

opment, in view of the inexhaustible wealth of our national flora, the vast

area of the republic, and the wide differentiation of climates characterizing

it. That our central government must take positive and effectual interest

* Translation by Dr. F. I'Vanceschi, Santa Barbara, Cal.
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in the institution of botanic gardens is now made imperative by the incon-

testable progress of civilization in Mexico. In fact, all countries most

advanced in civilization number their botanic gardens by the dozens. How
does this happen? It must be acknowledged that the botanic garden is an

institution of highly progressive and civilizing influence. If it were not

so, the oldest leading civilized nations—Italy, France, England and Ger-

many—would not devote so much care to them. Furthermore, not very deep

thought is required to perceive that the botanic garden is the most efficient

auxiliary of general agriculture on account of its great variety of cultures,

and on account of the multiplicity of experiments which it makes possible.

In the same way, no one will deny that the botanic garden will furnish the

best means for the practical study of the biology of plants, with the price-

less material for demonstration that it supplies. At the same time, without

doubt, our botanic garden will l)eeoiiie more and more a powerful incentive

to the public to visit and take interest in the Agricultural Station. This

will make more urgent the contemplated construction of about three kilo-

meters of road between the capital of the state and the Agricultural Station.

The appropriation for the new institution being very limited, it was

necessary for me to put aside all ideas of greatness, and of "showing off,"

to stick to the vital points, and to supplement, as far as pos.sible, the

in.sufficiency of labor with my personal and continuous superintendence, for

the best advancement of the work.

I am proud to say that, from my point of view, nothing has been over-

looked. The main object is to display, in a methodical manner, the great-

est po.ssible number of botanical species, preference being given to the

native Mexican. The prepai-ation of material for our educational institu-

tions, and the laying of the foundation for a resort of in.struction and
recreation for the general public have also been taken into account.

With these objects in view it became necessary to divide the garden

into different .sections, as they are outlined in the sketch published herewith.

The most prominent section is, of eour.se, that of the systematic department,

occupying the central part of the garden, and having the shape of a gigan-

tic cup or bowl. This is subdivided into forty-five large squares of almo.st

uniform area, on which the 277 families or orders of phanerogamous
plants are distributed, according to the "Syllabus" of Engler, whicli, as I

consider it the most perfect and modern cla.ssifieation of i)lants, I have

adopted for the arrangement of the entire garden.

In each square, by setting plants two meters and a half apart, the

number averages 48, thus making a total of 2,160 specimens for the whole

section. It must be remarked, however, that from this section all annual

and all arborescent species are intentionally excluded, and that it contains

only i)erennial plants of small or of medium size. The reason of such

exclusion is obvious. If regular trees were mixed together, their shade and
their powerful system of roots would impair and even destroy the gro\rth
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of smaller plants. Annuals, on the other hand, after a short cycle of life,

would disappear, and leave unpleasant vacancies in the beds.

In this systematic department, all plants are arranged strictly in accord-

ance with their affinities, the three lower squares being occupied by vas-

cular cryptogams, Cyperaceae, Graminaceae, Palmaeeae and Cycadaceae. The

six s((uares that follow comprise the balance of the monocotyledonous plants

up to family 49. Dicotyledonous plants start with tlie fiftieth family, their

subdivision Polypetalae taking 24 squares, uji to family 226. The remain-

ing 50 squares (family 227 to 277) are oecupictl by the subdivision Gamope-

talae. which, according to tlic latest scientific views. ;irc endowed with most

perfect organization.

Including roads and iiatiis between the beds, this (lepartineiit eovers

an area slightly inferior to two hectares (about five acres). Two wells have

been dug along the central road, which runs from east to west, and supply

all needs of irrigation. On the upper end cf the systematic department,

there is a miserable shanty which affords some protection to the laborers

during stormy weather. All around this were sown seeds of various climb-

ing plants, belonging mostly to the genera IMaurandia. Teeoma. Hitriiouia,

Di.stictis, Pithecoctenium, Gouania, and Passiflora.

Parallel to the main avenue of thi' stalictu. on the northern side of the

grounds, lies the frutieetuin. the section wliieh must re.'eive tlie siiharbores-

eent flora of all countries, iirefcrcnce always being given to the native

Mexican. Here the plan is to arrange, in a methodical order, species of

.shrubs or small trees, at a distance of five meters from each otlier. There

are about 100 .species planted already, the names of whieh I sli.ili omit for

the sake of brevity; and also becau.se T hope to lie able to issue, witliin a

short time, a complete catalogue of all plants already in cultivation in this

new botanic garden.

This frutieetuni has an area of about one hectare ami a half (:{''*4 a<-rcs),

and will contain some 535 specimens, making a most interesting collection.

At the northwestern corner, en rising ground, it is planned to build a small

projjagating house, as well as rooms for the herbarium and for a sin.ill ref-

erence library: also a place for tools find storage. Ad.joining the above,

a small conservatory will also be built for such plants as are essentially

tropical, and for those which rcfjuirc a good deal of shade and moisture.

The watering of this department will be easily |)rovided by a |)ump, run

l)y a small aermotor.

The arboretum occupies all tin' southern part of th<' gardi'ii, being par-

ficidarly sheltered by a series of low hills which run from cast to west.

It covers an area of 3'/^ hectares (H'/J acres), upon which trees will be

()lanted 7'i' fi'ct apart. Trees of all countries will be set here, iirererencc

being given to those of tlie Atneriean continent, and more especially to those

which are natives of Mexico. The black dots on the adjoined phiii mark

the species already set out, whii-h are distributed acc'ordinu' to iiielhiiilical
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The Culture of Citrus Fruits, Dates, and
Other Crops in the Coaehella,

Imperial and Yuma
Districts'

R. D. CORNELL

But few of the farms and orchards of the Coachella, Iiiiiicrial. and

Yuma districts have really been cared for in a scientific niauncr, have been

made to produce all that could be expected of them under the most favor-

able management. Cultivation seems generally to have been neglected. The

conditions of temperature and soil are such that by merely planting and

watering the crop or orchard, it produces far in excess of most localities

where much more careful attention is given to tillage and fertilization.

In the Coachclla Valley, llic soil is .uviicrally light, ami caiv must be

taken in the selection of land, tiiat it is nut too sandy and light for the

best growing of crops. All\ali is general tiiroughout thi' valley, ami should

always be avoided.

In the Imperial Valley the soils are divided into tlirce types; soft,

medium, and heavy. The soft soil is undoubtedly the best for orchard and

farm work, as it consists of a light sandy loam, easily worked and handled.

The heavy soil is of a stiff, clayey nature and will grow only a fraction of

the crop that can be raised on the soft soil. It is very difficult to till, and

causes constant trouble in cultivating after irrigation. The medium soil is

a ccmpromi.se between the other two in (|uality, ca,se of tillage, and pro-

ductivity. Alkali and salt are found throughout the valley in varying

quantities and should be avoided.

At Yuma are the mesa lands and tiie bottom lands. Ilei-e, liotii soils

vary somewhat, the light .soil being generally tlie best. On the river )iot-

toms is to be found a silt loam, rich and luedium soft. Salts and alkali

vary from nothing up to one per cent.

CITi{lS FRIITS

In no place visited in the tbri'c valleys was there any indication of

scab- or pest on the citrus trees, (lum disea.se, due to improper handling,

was the only apparent ailmeid, and this luid been overconu' in most in-

stances. Tlie trees were all hardy and thrifty in appearance, and generally

of good color. In no instance luul the trees received proper care as to

•This article was writlin !)>• Mr. Ralph I). Coriull, landscape n^irdciur, a> the

report of an expedition to the vicinities iiienlioned. The expedition was made during

the simimcr of 1912, under the direction of the Chuckawalla and Palo Verde Irrigation

Association of I-os Angeles, and the report is published here by the permission of

Dr. George Wharton James.
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irritraticn, fcrtilizatii ii, til!aj;('. and |)niiiiii}^'. such sis is t^ivcn uur (ircliards

along the ccast. It is thought by many tliat the absence of scale and spider

is due to the extreme heat, and that eitrus trees will ever be free from these

pests in these localities. The same was said of the Rivei-side and Redlands

districts, in their early history, when they were isolated from tlic scalc-

infested coast orchards, and grew clean without fumigation. Time has

changed the view. Scale will live wherever orange trees live. The only

thing that will keep it from our hot interior valleys is careful guarding

and inspection by the Horticultural Commission, and co-operation tm the

part of those bringing trees into the country.

At Palm Spring.s are some 200 odd trees, varying in age up to eighteen

years. It is said that trees, iiere, were twice cut back to the bare stump

in order to save tlieiu at all, when the supply of irrigation water gave out.

Today these trees are thrifty in appearance and produce three to four

boxes of fruit from eighteen-year seedlings and Washington Navels, ripe and

sweet for the Thanksgiving market, at a price of !)i3.50, f. o. b. Orange

trees are here conceded to be shy bearers.

The grape fruit produced on the desert side of the mountains has a fine

sweet flavor and a medicinal quality that is uneciualed elsewhere in Califor-

nia. The grape fruits of this section vie with those of Florida. One five-

year-old tree, at Palm Springs, growing in a yard with no cultivation, no

pruning, and scant fertilization, produced three and one-half boxes of fruit

for the Thanksgiving market, when prices were about $7 a box. No frost

protection has been exercised in this locality, and there has been very slight

frost damage.

At Indio, the advice is not to plant oranges, as the heat and winds

cau.se the crop to fall. Also, the fruit produced is said to be dry and open-

celled. All growers questioned, however, stated that oranges bade fair to

become a profitable crop, but so much more profit is possible from date and

fig culture that there is no object in bothering with eitrus fruits. One

rancher has 2,000 thrifty orange trees, that were grown and liudded hy iiim

in the nursery rows, now ready to plant in orchard form.

Near Aleeea are two orchards of note. One is a three-year-uld, ten-

acre grove that is too young to serve as a test, but has made a remarkable

growth for three-year trees. The other comprises some sixty to seventy acres

south of Mecca, that have been planted for six years. The story of these

trees is as follows: The trees were planted when two years from the bud,

and set with the bud two to four inches below the surface of the ground.

This caused gum disease that was later cured by uncovering the crown,

and by proper care in watering. After 'having l)een tended for a year, one

orchard was practically abandoned for fear of inundation from the Salton

Sea. Only one Indian was left to care for the whole place. At the end of

the second year it changed hands, and was given water and cultivation for

two years. Then the surface roots were all uncovered and chopped off.
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through some mistaken idea that this operation would help the trees by

causing them to take deeper root. Thus, the feeders were largely

destroyed. The following year, when the trees were five years old, the

orchard produced its first carload of fruit, which topped the New York

market by 85c per box above any other California fruit, and 75e above

any Arizona fruit. When six years old, tlie trees produced five carloads of

fruit that sold for .^2.66 a box on the trees. This orchard is about 185

feet below the sea level, planted on a loose, sandy loam, with apparent

traces of salt and alkali. It now receives fortnightly irrigation in the

summer, with double cultivation after each irrigation. It has liad some

fertilizer and pruning. The trees are thrifty in appearance, of good size,

and have set a fair crop of fruit this season. Pomeloes in the same orchard

are producing good crops of excellent fruits.

In the Imperial Valley are oranges, lemons, tangerines, and pomeloes,

though very little has been done in the way of orchard planting. The Wash-

ington Navels, Valencias, Jlediterranean Sweets, and tangerines have gener-

ally proved to be shy bearers, tliough the early season, high coloring, and

superior quality rather offset this character. One horticulturist at Braw-

ley thinks that the Navalencia is the coming orange for that locality, as it

produces three times the crop that the navel does, and is of excellent flavor.

Lemons thrive, if in a frostless locality, but produce only one crop a year.

Near El Centro one Villa Franca lemon tree, five years old, produced, in

one crop, over seven boxes of fruit that sold for over $30. The grape fruit

seems to be more productive tlian otlier citrus fruits. There are several

young orchards started in the valley, and liigh hopes for the future of the

industry are entertained by many of the ranchers.

At Yuma are fifty-five acres of eighteen-year-olil citrus trees. Here

Washington Navels, Jlediterranean Sweets, Valencias, and pomeloes liave

been planted. The trees were set too deeply when planted, tlie buds being put

some 2-3 feet below the surface, and they have since had irregular and

unskilled care. They have had some fertilizer and water, but poor cultivation

and pruning. At present a cover crop of weeds and grass is thriving, as

it is thought that this keeps the grountl cool, and protects the roots from

the hot summer sun. In the winter cidtivation is practiced. Here, as else-

where, .salt and alkali can lie traced in the soil. Of these trees the Mediter-

ranean Sweets, Valencias, an<l imiiiclocs are fairly prolilic, but the navels are

shy bearers. .Accurate reports on the number of boxes produced were unob-

tainahlc. Tlic fruits all ripen for the Thanksgiving market, and have never

been injured liy frost, with the exception of leaf damage t" sdine lemons

in the winter of ll)ll-li)12. The trees are thrifty, clean, and of good color.

In general, citrus trees show remarkalile po.ssihilities and seem well

adapted to these localities, provided that proper selection of soil is made

where there is no frost daiiuige, and that wisdom is shown in tlie planting

and subsequent care. Little scientific work has been done as yet; no frost
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protection has been priven; the matter of soil Imiinis has l)('cn absolutely

ignored. By proper experimentation, varieties might be found that would

bear prolifically. The industry is in an embryonic .stage, but has devel-

oped to that point where fairly accurate conclusions may be drawn as to

its future. Jlodern methods of culture, with the choice of the interior

situations, should make a combination hard to beat.

DATES*

About 7,000 date off-shoots have been imported into the United States

since the beginning of the date industry. Dr. Coit says that all of the

requisite conditions for the successful growing of dates may be found in

many places throughout the Imperial, Coachella, and Colorado Valleys, and

the country around Palo Verde and Blythe, Riverside County. The Imperial,

Coachella, and Colorado Valleys, are the regions in which date culture has

proved its worth, and where are now to be found bearing orchards and

thousands of newly-planted off-shoots. Dates are so far subject to pests, only

as imported on the young plants and subsequently scattered. This infesta-

tion is in the form of scale of two distinct varieties—the Marlatt and Par-

latoria. A spray has been found that will kill these scales, thus eliminating

all future danger from outside infection and making pos.sible its eradication.

Spraying and burning with a gasoline torch have proved to be effective

means of destroying scale on old and established palms.

The date is not particular as to the soil in which it grows, and will

thrive in considerable alkali. Light and heavy soil alike seem to produce

dates. Wliile the date is a desert palm and requires a long period of intense

heat for proper development and ripening, the roots require an abundance

of water. Dr. Coit says that one miner's inch of continual flow is sufficient

to maintain a five-acre orchard of bearing dates.

The off-shoots are set 25 feet by .30 feet apart, or about 60 trees to

the acre, and begin to bear at the ages of from three to five years. Seedlings

are somewhat uncertain, but off-shoots always come true to the parent. A
conserv'ative estimate of the bearing capacity of a ten-year-old tree would

be 100 pounds. Some will bear as high as 400 pounds to the tree. A
leading Los Angeles grocer has placed the retail price for fresh California

dates at from .50e to 75c a pound. They bring from 15e to as much as $1

a pound to the grower. Fruit matures here from September through

December, some varieties ripening on the trees, others requiring artificial

heat. The Deglet Noor is very popular among growers at present, as it will

ripen on the tree before the cold weather comes, and is of unusual delicacy

of flavor.

A palm reaches its maximum bearing capacity at ten years and will

continue to produce for one hundred. One palm sometimes bears as high as

*Thc portion of tliiri article which treats of the date has already been published
v-ith other articles on the same subject and with many illustrations, by Out West,
of Los Angeles, and may be purchased at half price by subscribers to this Journal.
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twenty bunches in a season. Off-shoots are produced between the asjres of

three and fifteen years, after which no more appear. During tliis period.

one palm will produce ten or twelve off-shoots, sometimes more. The im-

porter's price for off-shoots is $8 apiece; those srrown IocmIIv cannot lie

had for that.

Palm Springs can boast of a few younw date palms tliat have come

into bearing, but has nothing ou a commercial scale, nor any palms of

great age.

At Tndio is located one of the gcvcrnmcnt experimental staticii'^, wlicrc

date culture is being forwarded. On an adiaeent ranch are four Deglet

Noor trees that produced 300 pounds last year that sold for $1 per pound

on the average. Twelve imported trees en the same ranch will produce

this season, at the age of seven years, about 750 pounds of fruit, as they

are now laden with 75 bunches of dates. An offer of ^2h apiece for off-

shoots from these Deglet Noor trees was refused, as the owner wished to set

more plants, and considered them worth that much to liimsclf.

At Mecca is the largest experimental date garden in tlic valley. These

trees are growing on soil containing three-tenths of one per cent alkali and

have been fertilized rcffularly each year, with one yard of manure to a

tree: and have received frequent and abundant irrigation, with prompt

cultivation after each watering. The trees have been sprayed for scale.

All of the old palms are heavily laden with fruit and are in splendid condi-

tion.

Situated a few miles southwest of Mecea is an oreliard containing 5.000

date palms. Of these between 300 and 400 are of bearing a-re. running

from three to five years. The crop on them is estimated at 2,000 pounds,

and should average 75c a pound. From one three-year-old Deglet Noor

tree the owner took 00 pounds of fruit. When four years old, this tree

produced no fruit. This season, at the age of five, thi' ei-ej) is estimated

at 250 pounds, of whieh 150 i)OMnds are engaged at $1.50 a p-mnd. Tn

addition, the palm has already ]irodiiee(l three off-shoots. This grower

expects to net from .$300 to sfifiOO an acre from his dates when they have

become ten years of age. These trees are growing in snil tliat ciiitains I'rmn

one to six-tenths per cent of alkali, and some salt. Tiny ai'e ferlilizeil witli

manure once a year, and trees |)riidui'imr I'niit are r<Tlili^rd with petasli, plu<s-

phates, and cotton seed. Several ntliei- ranches in tiiis vieiiiity have trees

producing excellent fruit.

The Imperial Valley is spriiikie.l with dale |.l.nitiTiLrs and has sev-

eral experimental farms wiiere dates are griwri. 'I'he trees thi-ive ami fruit

here very readily, as the date is well adapted In such rlimalie e'liditim'^

n« exist here.

One of the Arizona experimental farios is situated at Yimia, where

seven-year-old dates nwiy he seen in full hearing. Tiiese trees have ni-vcr

been fertilized. Cultivated crops have been grown between tiie rows, through
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wliii'li till' dates have received their only tillage. In the spring of 1912,

the palms were pruned severely and burned with a gasoline toreh, to kill

the scale. After this harsh treatment, one seven-year-old palm, that already

had eight oft'-sho(;ts, produced t<'n hunches of fruit. Some palms did net

bear at all.

Thrifty fruiting palms are also to be found on the mesa near Yuma.

These have had little care but the water necessary to keep them growing.

One nine-year palm produced, in 1911, 210 pounds of fruit that sold for

10c per pound, f. o. b. Yuma.
The date industry seems to be a coming thing for these valleys, and

while the results so far obtained are largely problematic, there seems to

be no reason why the future shall not witness great commercial success of

date culture. The seedlings are uncertain as to sex, quality of fruit and age

of bearing, but by proper selection and propagation from otf-shoots, stand-

ard varieties can soon be produced in abundance. Scale is under control,

and the climatic conditions are proved. Time will do the rest.

FIGS

One grower has had black fitrs (-n the market by the first week in ^\ny,

and was the only .shipper on the market in America, for three weeks. He
has also shipped figs for the month preceding Christmas. He sold his first

box, in ^lay, for .$2.00 a pound. The next went at $7 a box. Then prices grad-

ually dropped to $5, $i, and $3, one box going for .$2.50. The second crop

ranged from $2 to 50c a box. The last crop is profitable at 50e a box, but

cannot be made to pay at less. The express and commission charges on a

50c box are 12c, after the fruit has been grown, picked, packed, and deliv-

ered to the station. In this especial locality, cuttings planted in the open

ground, have been known to produce figs within eighteen months from tlic

time of planting.

Pigs do equally as well lower in the Coachella Valley, although especially

favored localities, such as the above-mentioned, produce fruit slightly earlier

than others. Around Mecca are to be found many figs, bearing abundantly

and growing on soils of varying composition.

In the Imperial the crop is generally two to four weeks later, althoutrh

the quality is equally as good. One grower shipped black figs during the

first week in June. Another claims to have produced Smyrnas in May, by

the aid of the wasp from the new capri, and says that three crops a year will

thus be possible.

The Yuma figs ripen about the same time as those in the Coachella, and

are equally as productive and sweet.

The fig seems second only to the date as a commercial fruit for these

warm valleys, and produces fruit of such qualit.v and at such an early sea-

son that it ha.s no outside competition. Refrigeration of fresh figs, for
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eastern markets, is as feasible here as at Fresno, and could be carried ou

much earlier in the season.

GRAPES

Graiie culture is one of the first experiments in the rrcliiiiiation of hot

and arid land.s. Here it has been exploited to quite an extent and has

netted big returns in many instances, although as yet there seems to he con-

siderable difference of opinion as to the best varieties. The ^Malaga has

been planted more than any other grape and is being shipped in refrigerated

cars to the eastern markets, both from the Coachella and Imperial Valleys.

At Palm Springs, ^Malagas have been iniured by rain coming at the time

of ripening, but growers in tlie valley stated that they had not hoon troubled

in this way.

An Tndio groxwr who raises I'ancy 1nl)le grapes says that only early

grapes are suited to that hieality. as fi'uit that is not ri])ene(l by tlie time

the thermometer readies 115 degrees is scalded by the sun. TTere Blue

Portuguese ripen the first week in June, and Thompson Seedless on the first

week of July. In 1911, three-quarters of an acre produced $375 worth of

fruit that averaged $1.60 a crate. Another shipper sold his first grapes for

.$3.25 a box, in 1011, witli a high market throughout the season. Tn 1012

the first fruit brought $4. but tlie price slumjied and dwindled iiiiiii(>diately

to $1.25.

A rancher near Thermal netted $200 an acre on Malagas, at an average

price of $2.50 a crate gross, some going as liigh as $5.15. He marketed

his crop the first week of July, at a cost of $30 an acre, delivered to the

packers. The third year from planting, the crop more llian paid for all

upkeep. Tn 1006 another planter set 8 acres of heavy laud ami IC acres of

sandy land to Malagas. The heavy laud has never iirodiieed m grajie of

quality. When 3y> years old, the 1(i ;ieres on sandy soil produced $1(;00

worth of fruit; when 4ii; years old, they brought $3165; when 51/2 years

old, $5720. Another 30 acres of Malagas 5VJ years old netted above every

expense, including salary of c;lret^d^er, $0600. A \iiieyard, 2l'o years old,

brought, including pickiuL' and hauling, $7i)i) froin 2i
j acres. When 3i'o years

old, it brought $1100.

In the Imperial Valley, Malagas are a paying croj), at present, but the

prospects for the future are tliat Persian grapes will be the more profitable,

as they ripen a week to two weeks earlier.

MISCKhhA.XKors FIJI IT TUEES

Apricots are profitable, gencirally, thougli not .so commonly jilanled as

the fruits previously mentioned. Near ludio, the Newca.stle ripens during

the first week in May, the Royal on the last week. From two Ncwcastlcs

and one J{oyal, 7 years old, were picked, in the spring of 1012, (idO pounds

of fruit. The N.-weaslles brought $3 ;i crate of 2(1 pounds; tlie Royals,
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$1.5U. From one G-year-old tree, in 1911, was sold $23 worth of i'ruit. In

the Imperial, "cots" ripen during the month of May, and bring very good

prices. One orchard of Blenheim "cots," near El Centre, which has had

e.xcellent care, bore 100 pounds to each 5-year-old tree. These "eots" rip-

ened on the first of June, and sold for from 3c to 10c a pound to the can-

ners, as they are too late a variety to command a good price on the fresh

markets. They bore some fruit at three years, but were not self-supporting

until the fifth year, although crops of milo maize and cotton, raised between

the rows, paid an income. It cost 35e a crate of 20 pounds to prepare the

fruit for the market, besides growing and hauling.

Plums, peaches, nectarines, cherries, apples, almonds, and pears have

all been tried with varying success. The almond does splendidly in loca-

tions that are frostless. Otherwise it is unsuccessful. One 7-year tree

of the paper shell variety, near Indio, produced 65 pounds of shelled nuts

that brought from 15c to 25e a pound. The Wickson plum and some varie-

ties of peaches seem to thrive, but it remains for the horticulturist to solve

the problem of varieties. The Winter Bartlett pear has proved itself well

adapted to the arid climatic conditions. It begins to bear at the age of

three years, and is self-sustaining at five. The fruits ripen in the latter half

of December and will average 20 pounds to a 5-year-old tree. The market

price averages 10c a pound. The pomegranate is very prolific, producing a

large fruit of excellent quality. Wherever tried, the olive has borne prolific

crops of large-sized fruit such as highly recommend its culture as one of the

future industries. The trees are of rapid growth and absolutely clean. The
pLstaehio nut and jujube have borne fruit on specimen plants, and may some

day be developed into something of worth.

TRUCK GARDENS

Probably in no place in California are vegetable garden crops pro-

duced earlier than in the Coachella Valley. The light soil, mild winters,

abundance of heat, and plentiful irrigation seem to be the reasons for their

almost phenomenal growth. Truck gardening has proved profitable where

the owner was willing to get into the field and do the work himself, and

was content to plant only what he himself could care for. On a large .scale

there is a much greater risk, as such crops require prompt attention and

thorough care. One grower cleared $1200 on an acre of tomatoes, and was so

encouraged that he attempted a much bigger planting the following year, with

the result that he could not handle so much, and lost the whole. Beans,

squashes, cucumbers, onions, asparagus, melons, cantaloupes, peppers, peanuts

and sweet potatoes have all proved themselves profitable crops in tliese valleys,

when rightly handled.

One property owner near Thermal cleared, above every expense, includ-

ing 7 per cent on $250 per acre, $3000 on 9% acres of onions. On this

land he raised a second crop of nine bales of cotton. On 10 acres of 2-year-
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old asparagus he netted $600. In all. he made 40 acres of productive land

carry 15 acres of unproductive grapes and net $4600, after hiring all labor,

including a manager.

Four and forty-three hundredths acres of Yellow Bermudas produced

1500 crates of No. 1 onions that netted 63c a crate of 50 pounds. They

brought from 90c to $2 gross, averaging $1.13 per crate.

Cantaloupes will produce 350 crates to the acre. Fifteen tons of water-

melons are considered a good crop.

An acre of asparagus in Imperial Valley netted $150 on the January

and February markets. Eighty-six hundredths of an acre, at Yuma, three-

fourths of which were yearling plants, the rest being 2-year-olds, produced

for the May market $200 worth of shoots at an average price of 10c a

pound.

In the Imperial are 10,000 acres of cotton this summer. The crop

brings from 8c to 15c a pound. At Coachella, cotton was not picked be-

cause the market price was only 8c. Short staple cotton is gro\vn mostly

now, l)ut the opinion is tliat the long staple is the coming crop for the

valley.

FrNDA:MENTAL AGRICrLTl'RE

After all is said and done, it remains a fact that here, feed is the basis of

agriculture. One resident has truly said, "Alfalfa will make the homes."

"Without it all else would be impossible. Alfalfa is cut from five to eight times

a year, and produces from five to twelve tons per acre, per annum. By

proper management, it should be made to produce, regularly, ten tons to

the acre. This is the most staple crop of the valley.

Kaffir corn and milo maize are both grown for their seed, the hitter pro-

ducing somewhat the greater tonnage. Milo maize will sometimes make

two crops to the season, producing from one to two tons of seed to the

acre, each crop. This .seed sells at about $20 a ton and is used for poiiltry

and stock food. Indian corn is grown some, but does not ])r()ducc us well as

the Egj'ptian corn.

The fattening of cattle and hogs, in alfalfa pastures, and tlic dairy and

poultry industries, are all profitable, and are sure to grow with th )untry

and become basic factors in the wealth of the community.

Alfalfa and stock fattening are the foundation upon wliidi tlie homes

are to be built. Ne.vt in importance comes the culture of dates, i)(>rhaps the

best of the horticultural possibilities. After dates, figs will be given recog-

nition, then citrus culture, and .so on down the list of fruits, vegetables, and

grains. The horticultural pos.sibilities of these desert lands have been, as yet,

only partially explored. "What may lie beyond is at present merely a

dream of the idealist, but a drcani which modern scientific niethnds will

cause to come true.
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EUTERPE Gaertn.

C.aertn. Fruct. et Sem. I, p. 24 (cxcl. cit Rumphii) t. I^ f- 3 (E.

globosa) Mart. Hist. nat. Palm. II, p. 28. Catis Cook in Bull. Torrey Bot.

Club. lyOl, p. 556. Acrista Cook 1. c. 1901, p. 555, and 1904, p. 353. Prestoea
Hook f. in Benth. et Hook. Gen. pi. Ill, p. 899 (partim?).

The generic name Euterpe was first proposed by Gaertner (De fruetibus

et seminum, Vol. I 1878, p. 24) for two palms, E. globosa and E. pisifera,

evidently not congeneric, according to our modern views. Of th^se the fruits

were figured in Plate IX. Later, in Vol. II (1791), Plate CXXXIX, was

figured the fruit of the E. pisifera, which is in fact a palm quite different from

the other two; n-evertheless E. globosa must be considered as the type of the

Genus Euterpe as being the first so named.

Jlartius (Hist. nat. Palm. II, p. 28) made use of the generic name Euterpe

for another palm (E. oleracea) which had a fruit so similar to that figured

by Gaertner for E. globosa that he, evidently suspecting the identity of his

plant with that of Gaertner, added, doubtfully, however, to his own diagnosis,

the synonym of E. globosa.

Bentham and Hooker (Genera plantarum, III, p. 896) have apparently

considered as the type of the Genus Euterpe the second species figured by

Gaertner, the E. pisifera; but in this I recognize now, with scarcely a shade

of doubt, the Heterospatha eUta Scheff., a palm common in the Moluccas and

the Philippines, and in the E. pisifera B. the Dictyosperma rubra, of which

Gaertner received the fruits from Hermann, who also sent him those of

Hyophorbe indica, another palm inhabiting the same region with Dictyosperma

rubra.

Blume, Miquel, and Martins, in considering E. globosa Gaertner as corre-

sponding to Calyptrocalyx spicata, had regard only to the quotation of Rumph :

Pinanga silvestris globosa (Herb. anib. I, p. 38, t. 5 f. 1 A), not to the figure

of the fruit given in Gaertner's Plate IX. f Mr. Cook, however, holds this

identification to be certain and .says that "The name Euterpe has no true place

in American botany, having been propo.sed originally for an unrelated East

Indian palm." Accordingly, he calls the American Euterpes, Catis, and con-

*The first part of this monograph appeared in this Journal in May, 1912.

+Martius 1. c. on this regard writes: Euterpe ylohosa Gaertn. Fruct. I p. ii, quoad
Rumphii citatum, nee vero quoad fruc-tuiii descri])tiim ct t. p. illustratuni.
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siders the Euterpe oleracea as the type of the Genus, aud makes of it a Caiis

martiana.

For my part I maintain that ^lartins has eorrectly referred his E. oleracea

to the Genus Euterpe of Gaertner, hut I consider that species to he specifically

distinct from E. globosa Gaertner. Moreover. I think it quite certain that

Gaertner 's E\derpe globosa corresponds to the species of this genus very

widely distributed in the Greater and Lesser Antilles, and known under several

other mor* recent names. The only character in Gaertner's description appar-

ently not corresponding to this identification is the "bacca cum hrevi acumine",

hut it is precisely this circumstance that supports me in the belief that the said

Plate IX, f. 3, represents the Euterpe so common in the Antilles and not

another of the more diffuse Brazilian species, because these have the remains

of the stigmas very plainly apparent on one side of the fruit ; whereas in the

Antillean Euterpe, when the fruit is deprived of the perianth (as in the fruit

represented by Gaertnerl these r^^mains may appear just like a small apical

acumen.

To Evferpe glohnsa. T think, also, referable th<> Aen'sta montiroJa O. F.

Cook, as I have not been able to discover any diagnostic character by which it

may be distinguislied from the common Euterpe, xo largely diffused in all the

Antilles. In conclusion, according to my vi<»ws, the genus Euterpe remains

as under.stood by Martins, Schcffer, Rentham ct ITookci-. Drude, Barbosa-Rod-

rigues, etc., Catis and Acrista being synonyms.

I have, however, to observe that the genus Euterpe is not perfectly

homogeneous, as some of the species described under this name have fruits with

rliminate albumen, while the fruits of others have homogeneous albumen. The
true Euterpen must be considered those which, like the type {E. glohosa). have

a seed with a ruminate albumen. E. oleracea ]\rart. (H. n. Pal. t. 20, .30) and
E. acuminata (Willd.) Wendl. belong, also, to this group. Among those known
to me, E. edulifi :\lart. (1. c. t. 32\ E. praecatoria Mart, and E. catinga "Wall,

have a non-ruminate .seed, and for these I propose the name Euterpop.ii.t as

a subgenus. I have not, however, discover<»d in the flowers of the species of

the two groups any correlative characters by the help of which, when the fruits

are not available, it may be decided to which of the two groups a given species

belongs. Barbosa-Hodrigues (Contr. .lard. Bot. Rio de Jan. 1 (1901 ), p. 11, and

Sertum Palm. p. 37) has divided the genus Euterpe into two sections: those

with simply bilobed iirimordial leaves, and those having these leaves radiately

divided. This certainly is not a very practical division for herliarium work,

but I would observe that E. oleracea and E. glohoxu. wliidi liiivc a iMiiniuiite

.seed (true Euterpe) certainly produce a bilol>ed iiriiiHircli;iI Icif; while /;.

praecatoria and E. catinga (Euterpopsis). which have liomog('n(M)usly all)um-

inatc seed, have, according to Barbosa-Rf)drigues, j-adiately-scct primordial

leaves.* There is, therefon', a])parently a corrclalion between the nature of

*I must wiirn the midi-r Unit in llio ".Scrtimi I'liliniiriiin" liy Harl)nsii-|{i)<lri)fiics mid in

Ws Contr. 1. c. I, K. iduHn corresponds to /•;. oltnuia Miirt.. imd vice versa /•,'. olfrarea to K.

eduitt Mart, as the aiitlior Iiiniself arknowlfdge.s in Contr. IV, 11.'"..
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the seeds and the form of the primordial leaves. But there are yet several

species of which the fruit is unknown, and probably it will be a long time

before the nature of the primordial leaves of all of these is ascertained.

Euterpe globosa Gaertn. Fruct. et Sem. t. 24 (excl. syn. Rumphii) t. IX.

E. brevivaginata Mart. Hist. nat. Palm. Ill, p. 309. E. montana
Graham in P.ot. Mag. t. 3874.t E. manaele Gris. et Wendl. ex Gris. PI.

Wright. 530 n. 1468, et Cat. pi. p. 222. E. oleracea (non Mart.) Gris.

Fl. Brit. W. Ind. 517. Acrista monticola O. F. Cook in Bull. Torrey
Bot. Club. XXVIII (1901). p. 557, t. 46; Urban, Symb. ant. IV, p. 129.

Prestoea montana Nichol. Diet. Ill (1886), p. 216 (ex Ind. Kew) ; Nich.

et Mnttet. Diet. d'Hort. (1895-96), IV, p. 319. Oreodoxa manaele Mart.

Hist. nat. Palm, III, p. 310.

I consider as belonging to the typical E. glohosa of Gaertner the speci-

mens collected by "Wright in the East of Cuba (n. 1468) and distributed under

the name of E. manacle Gris. et H. Wendl. I have seen a specimen of these

in the Herbarium de Candolle, consisting of only two leaflets and of one

branchlet of the spadix with quite ripe fruits. The leaflets are apparently

taken from about the middle of an adult leaf (which was certainly a large one)

,

are broadly ensiform or very elongate-lanceolate, of a firm papery or thinly

coriaceous texture, 90 cm. long, 6-6.5 cm. wide, obliquely inserted on the rachis

by a rather narrow base, the margins there being strongly reduplicate; they

narrow gradually upwards from about the middle, then taper rather suddenly

to a slight asymmetrical apex, are green on upper surface and slightly paler

underneath ; the mid-costa is robust, considerably prominent and acute on both

surfaces and is interruptedly covered on the lower by appres,sed brown scales

;

on each side of the mid-costa are 4-5 unequal and more or less distinct sec-

ondary nerves ; of these one or two, also on each side, are often stronger than

the others, so as to render the leaflets sub-3-5-eostulate, especially in their

terminal portions; the tertiary nerves are not very numerous and not very

sharp; the margins are considerably thickened; the transverse veinlets are

barely visible or quite ob.solete.

The branchlet of the spadix is 45 em. long, and apparently furnished with

a basal axillary callus; it has the glomeruli of flowers disposed all round in

4-5 longitudinal series ; it is 6 mm. in diameter in its lower part, and gradually

narrows above; is rigid, terete, glabrous, reddish brown, finely wrinkled, very

slightly sinuous between the glomerules, and bears the flowers superficially,

and not inserted in pits or .serobiculi.

The floivers appear, from the scars left after their fall, to be three-nate

(the central flowers being female and the side ones males) in the lower part;

they are geminate above but only male. The pulvinuli or sers left by the

fallen female flowers (or fruits) are quite superficial and flat, oblong and

surrounded by the usual bracteoles, which are small and form a very narrow

membranous ring around the scars; the lower general bract is small, also

membranous, rounded and very similar to the floral bracteoles; the scars of

tPIate 7797 of the "Botanical Magazine" is possibly a representation of this species; in

this it bears the name of Exorrhiza Wendlandiana Becc.
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the two male flowers are situated at the sides above those of the female, and are

not prominent.

The ripe fruit is exaetly spherical. 12-13 mm. in diameter when dry. and

has the remains of the stigmas placed, in the form of a small three-lobed

tubercle, in about the middle of one of the sides, and may be easily overlooked.

The pericarp is on the whole, very little over a millimeter thick; the epiearp

is pellicular and in the dry condition is rendered minutely and rather obso-

letely granulose by small punctiform. or very shortly linear selerosomes ; under

the epiearp is found a very thin layer of fleshy tissue, then another layer

grumose or granulose, and within this lie several flattened fibres, which form a

kind of sac, covering the entire seed; they are coarse and interlacing, or net-

like anastomising, on the upper part of the seed, and remain independent,

parallel and disposed in 2-3 layers in the remainder; in time, when the pericarp

falls into decay the fine and very acuminate ends of these fibres form a kind

of brush at the base of the fruit. Some of the innermost fibres of the mesocarp

are very thin, flattened, almost hyaline, and remain adherent to the surface

of the seed, or more correctly to the endocarp, which is e.xtremely thin and

connected with the testa of the seed all over the surface of this, except at the

ba.se. in proximity to the hilum, where it forms a kind of papyraceous, straw-

colored, non-adherent. suborl)ieular, thin shield, 5-6 nun. in diameter.

The seed is globular, 11 mm. in diameter, has a dull hazel brown surface,

upon which there usually remain adherent and slightly impressed some of the

inner, soft, whitish, very thin fibres of the mesocarp ; the vascular branching

of the raphe forms a complete network all around, but this is very superficial

and not very apparent; the hihun is linear and extends over to about the fifth

part of the circumference of seed; the albumen is deeply irregularly radiately

ruminate, and has an irregular fissure in its center; the embryo is exactly

l)asilar. and penetrates the third part of the mass of the seed; its position is

recognizable externally by a small depression, which is covered by the shield-

like portion of the endocarp. The fruiting perianth is rather shallowly

cui)ular, 7 mm. in diam('t<>r; the .sepals and petals are rigid, dry in texture,

reddi.sh brown; the sepals are rcniform, callous and gibbous at their bases;

the petals are twice as long as the sepals, broader than high, very obtusely

apiculate, nitent inside, finely striately veined externally. (Figure 144.)

E. globosa is a fine tree with a smooth cylindrical trunk, attaining the

height of lO-li) m., perhaps more, from 12-15 cm. in diameter, and distinctly

ringed by the leaf-scars. The leaves are large and very regidarly pinnate.

It seems a rather variable plant with regard to some of its vegetative features,

having the leaves of a more or less rigid texture, and varying, also, exceedingly

as to the development of the l)ranelies of the sitadix. these being sometimes

sliort an<I rigid, at other times elongate, flaci-id and sinuous. I have, however,

found the most perfect identity of tiie flowers and fruits in all the numerous

Hi)ecimens I have examined, wliieli come from almost every island of the

Antilles, from Cuba to Grenada, the most southern of the Lesser Antilles. It

is true that the specimens coming from tliis last island, to wliieii pri)i)erly the
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name of E. montana is due, have stout spadiees with short thickish rigid

branchlets ; hut this same aspect of spadiees is shown in specimens from
Martinique (Hahn n. 805) ; while other specimens from this same island (Hahn
n. 580) have spadiees in no way distinguishable from those of the plants from
Porto Rico, Cuba, etc. The more or less stoutness and rigidity of the spadix
and of the leaves is no doubt a i)henomenon depending upon the different con-

ditions of ambient, in wliidi the plants lived, from which the specimens were
gathered.

Figure 144. Euterpe globosa. a, portion of a branchlet with two fruiting perianths;
b, fruit, front view; c, seed covered by the sac formed by the inner layer of
fibres of the mesocarp; d, seed covered by the partial shield-like endocarp; e,

same seed after it had had its surface polished to show the branching of the
raphe, as seen from the side of the hilum; f, the same seed cut longitudin^ly
through the embryo; g, longitudinal section of an entire fruit after it had
recovered its fresh appearance by boiling; this last figure from fruits collected
in Porto Rico; all the other figures from Wright No. 1468.
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Of E. oleracea I have seen specimens from the following localities : Cuba

—

Wright n. 1468 (Herb, de Cand.). S. Domingo—Pafer Miguel Fuertes n. 562;

Eggers n. 1601, 1848 "Sierra de Palo Quemada"; H. Von Tuerckheim, prope

Barahona (Herb. Berol.). Porto 'Rico—Sin fenis n. 483, 2118, 1525, 1468

(Herb. Berol.) ; Bertero (Herb, de Cand. et Berol.) ; Eggers n. 11C5, 1170.

Saba (Dan. Ant.)—Suringar, 23, IV, 1885 (Herb. Berol.). Tobago (Dan.

Ant.)—Eggers n. 5740. Martinique

—

Hahn n. 580 and n. 805 (Herb, de

Cand.) ; Pere Duss (Herb. Berol.). Guadeloupe

—

Duchmsaing (Herb. Berol.)
;

Pere Duss n. 3800. St. Yincent—Eggers n. 6756 (Herb. Berol.). St. Kitts

(St. Christopher)

—

Britton and Cowell n. 306 (Herb. Berol.). Grenada

—

Eggers n. 6173 (Herb. Berol.) ; IL V. Herring, 15, V, 1891 (Herb. Berol.)

;

W. E. Broadway n. 1460 (Herb. Berol.).

I have seen no specimens from Jamaica.

Gardiner in Proceed. Ac. Phil. (1890) p. 359 (non vidi) mentions a

Euterpe oleracea from the Bahama.s, which also should probably lie reduced

to E. globosa.

CALYPTROGYNE 11. Wendl.

H. Wendl. in Rot. Zeit. 185'). 72; Benth. et Hook. Gen. plant 111, 914;
Calyptronoma Griseb. Fl. Brit. W. Ind. 518; Geonoma Auct. plur.

Calyptrogyne swartzii Becc. C. dulcis G. Maza in Dice. Botan. (1889),

72, and Nociones de Bot. (1893), 50. C. occidentalis G. Alaza, Noc.
1. c. C. intermedia G. Maza, Koc. 1. c. Calyptronoma swartzii Griseb.

Fl. Brit. \\'. Ind., 518. Geonoma (Calyptronoma) swartzii Gris.,

Wright n. 1466; Gris. Cat. pi. Cub., 222. Geonoma (Calyptronoma)
dulcis Wr., in Gris. Cat. pi. Cub., 220. Geonoma swartzii (Iris, et

Wendl. (Wr. 1466); Sauvalle, Fl. Cub., 153. G. intermedia (Iris, et

Wendl. (Wr. 3972) ; Sauv. 1. c. G. dulcis Wr., Sauv 1. c. G. plumeriana

Mart. Palm. Orb. 34, et Hist. nat. Palm. Ill, 316. Elaeis? occidentalis

Sw. Fl. Ind. occ. I, 619.

In the photograph reproduced in Fig. 145, Calyptrogyne swartzii appears

as a palm of medium size, but with relatively stout stem, 20-25 cm. in diameter,

somewhat crooked, and rendered rough by very prominent ring-like leaf-scars.

According to Grisebach' the trunk is 5-8 m. liigh, and is only slightly enlarged

at its base (trunco 15'-25' alto basi subiequali—Gris.)

Leaves 5-6 m. long (Gris.), very regularly pinnate; leaf-sheaths short,

with a thick broad base, which gradually narrows into a short robust petiole;

rachis glabrous, or minutely dotted with inconspicuous scales. The leaflets

are numerous, closely and very regularly set in one plane, narrow and long,

or ensiform, very gradually a(!uminate from l)elow the middle to a long,

slightly falcate, and slender point; are strongly reduplicate at the ba.se, and

with the margins almost involute, flnnly papyraceous or thinly coriaceous and

distinctly 5-8-costulate ; the side costa; appearing considerably i)rominent

underneath, and slightly above; the lower surface moreover has the mid-costa

furnished with linear, brown, chaffy scales, and has the tertiary nerves covered

with extremely minute punctiform scales; otiiiruisi, it is o\' aliowt the same
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Figure 145. Calyptrogyne swartzii.
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color as the upper; margins sharp; transverse veinlets quite obliterate. The

middle leaflets of larger leaves are 60-80 em. long and 3-4.5 cm. broad, but at

times they are considerably smaller, shorter and narrower; the upper and

lower leaflets are always shorter and narrower than those of the middle.

Th€ spadices are glabrous in every part, interfrondal, and .several, of

different degrees of development, are present at the same time on the same

tree; they are strongly recurved and make their way from among the bases

of the leaves; they form a dense, oblong, pendulous, twice-branched panicle,

40-50 cm. long, borne on a rather robust peduncular part, about as long. The

spathes are double, the outer sheathes the peduncular part of the spadix and the

ba.se of the inner spathe; this is about 50 cm. long, 8-9 cm. broad, thinly

but finnly coriaceous, coneave-cymbiform, lanceolate in outline, tapering above

to a dorsally keeled acuminate apex; it is mahogany red, striate and almost

glossy inside, dull, reddish brown, when dry, and very thinly and sparingly

furfuraceous externally; the main branches are thick and short, spirally

arranged all around the axis and approximate one to the other; each primary

branch is suffulted by a broadly triangular acuminate bract, and very soon

divided into 2-4 flower-bearing branchlets ; these are 15-25 cm. long, subterete,

thick, of the uniform diameter of 5-8 mm. and only taper a little above to an

acute tip ; they are deeply, very regularly and closely scrobieulate or alveolate

along 5-7 longitudinal series; the alveoles are polished inside and have the

form of an ogival niche, 8-12 mm. apart in each series, and have, at the base,

a very conspicuously rounded lip suflfulting tlie glomerules of the flowers; the

branchlets in the herbarium specimen with their seriate alveoles and lower

projecting lip resemble a coarse rasp.

The flowers are ternate in the alveoles from the base to the apex of the

branchlets; but the two nudes of each glomerule open a long time before the

female; only one of the males is furnished with a triangidar, erect, acute,

dorsally keeled, bract; the female flower (of each glomeruli') lias two bracts,

larger than that of the male, and all. like the flowers, are tinged with mahogany

red.

Tlie male flowers of each group are collateral and o|M'n in succession; tlic

fully developed l)uds have their bases inserted in their respective alveoles, arc 6

mm. long, 2 mm. broad, narrowly oblong, bhintish, and tapiM-ing towards the

base. They are somewhat angular and irregular from mutual pressure; sepals

entirely free, slightly imbricate at the ba.se, linearsiiMthulate mendjranous-

searious with hyaline margins, eucuUate, and rounded at the apex, very

acutely keeled on the back. Corolla, somewhat less than twice as long as the

calyx, divided from about the middle upwards into three narrowly spathulate

segments, which are concave, slightly thickened, valvate, hluntish or roundish

at the apex and of the same texture a.s the sepals; the corolla in its lower,

undivided half is tubular-cyathiform and tapers to a narrow ha.se. The stauiens

form a rather long column, divided above into six short and relatively thick

filaments, radiating at al)out a Ifvcl witii, or a little above, tin- corolla at the

time of \\u- anthcsis. AnIliiTs liasilixc.l and .•net iu llir l.ud, iulnirsr, .(.n-
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spicuously biauriclcd, or eordatc-sagittate, acute with the cells slightly divar-

icate, united by a broad black eonn-eetive; the rudiment of the ovary is repre-

sented by a small trilobed tubercle, placed on the summit of the staminal

column, in the center, between the radiating filaments.

The female flowers, when the males open, are very little evolute and are

pressed between and behind these; I have not seen them at the time of flower-

ing, but judging from the perianths at the base of the fruits they appear to

be 4 mm. long and with the sepals .scarious, imbricate, lanceolate and very

Figure 146. Calyptrogyne swartzii, a, portion of flowering branchlet, one male
flower is open, the others are still closed; b, entire male flower during the'

anthesis; c, male flower from which a portion of the corolla has been removed;
d, very young female flower; e, urceolum enveloping the ovary, formed by the
staminodes from the above female flower; f, fruit with its perianth; g, fruit

with its perianth removed to show the remains of the abortive carpels at ita

base; h, the putamen. The flowers from Wright No. 1466; the fruit from Van
Hermann No. 875.

sharply keeled; the petals are also scarious, somewhat longer than the petals,

imbricate at the base and with valvate apices. From what can be judged by

the very young female flowers, the staminodes form a thin, membranous,

conical tube, entirely enveloping the ovary and crowned by six narrow teeth.

The ovary is trigonous and narrows abruptly into the style, which is divided

into three linear stigmas.

Fruit (when dry) broadly ovoid, about 1 cm. long, 8 mm. broad, with a

smooth surface and rounded at both ends; it bears the remains of the sterile

loges, and of tlie style, at its ba.se in the form of an inconspicuous tubercle
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hidden by the perianth ; the pericarp is somewhat wrinkled in the mature dry

fruit; epicarp thin, membranous; mesocarp apparently somewhat fleshy with

an internal fibrous layer ; this last, combined with the endocarp, forms a shell

or pvitamen to the seed, easily detachable from the pulpy tissue ; the putamen

is obovate. rounded above, acute at base, slightly flattened, keeled at each side,

9 mm. long, 6 mm. broad, 5 mm. thick; the outer covering of the putamen is

rendered coarsely reticulate by a few relatively large, looping, fibrous strands

adhering to the very thin cartilaginous endocarp. The seed is suborbicular,

broader at the base than above, slightly flattened or sublenticular, 6 mm. long,

5 mm. broad, 4.5 mm. thick; it has a smooth blackish surfac-e; the hilum is

linear and is continued all round the edge of the seed in a narrow whitish line

(the raphe?) ; albumen homogeneous, finely radiate and also faintly ringed

by numerous minute concentric layers; embryo exactly basilar. (Fig. 146.)

I have reduced to only one species the Calyptrogynes growing in Cuba,

Jamaica and S. Domingo, which have been considered as belonging to two

or three di.stinct species. The oldest name for this palm is Elaeis? occidentalis

Swartz, of which Grisebach made his Geonoma or Cahjptronoma swartzii; it

is this specific name which I propose to adopt, and which I consider as em-

bracing all the other (supposed) species.

Of Geonoma plumeriana Mart. I have seen in the Berlin IIerl)arium a

copy of Plumier's plate, upon which the species was founded, and in which it

is easy to recognize Calyplrogyne swartzii by its characteristic cylindrical,

elongate, flowering branchlets. The fruits are represented as globular, 14-15

mm. in diameter and, pos.sibly, when the fruits are thoroughly mature they

do assume this form. In one of the plates the general appearance of the plant

is shown, from which it appears no larger than the plant of Cuba, lint willi

gregarious stems.

Specimens from S. Domingo collected at S. Lorenzo, Samana Bay (Taylor

n. 97, Herb. Berol.) exactly agree with the Cuban specimens with large leaflets.

From Jamaica I have examined Harris n. 9842 (Herb. Berol.), Farm
ilorass near Black River. In these specimens .some of file flowering branclilcts

are larger than usual, as nuich as 30 cm. in length, and 1 cm. in diam. ; but

other branchlets are of the usual size. In the flowers I have not discovered

the slightest difference from those of the Cuban specimens. The very immature

fruits are obovate-oblong, 12-14 mm. in length.

On number 3972 of Wright has been establi.shed (1. inlrnmilin. iitid under

this same name have been distributed Curtiss n. 485 from the Isla dc I'inos.

Of nuinl)(!r 3972 I have seen no specimens, and those of Curtiss are in no way
distinguisluilile from those of Wright's n. 14G6; the leaflets are 70 cm. long,

.'j.7 cm. broad, and have 7-8 nerves, only the branchlets are somewhat shorter

than usual (12-15 cm. long). Furthermore I have not been able to discover

diagnostic characters of any value to render a s|)ecific difTer<'ntiation possible

among.st the numerous specimens of Caiyplnxjytie gallu'red in difTercnt parts

of Cuba. I hav(! found that the size of tln' leallcts and the luuiilicr of tlicir

nerves is very variahir in sprciinrns rdlicctcd in liic siiinr rrgidii. I ihmv
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mention those satlici-fil by Bak<T and Dinniock (n. 4882) lictwccn Paso Real

y Ilerradura. from the saiiu' jilaee where was taken the photograph repro-

duced in Pig. 145, wliieh have the intermediate leaflets with 7-8 nerves, or as

many as in Wright's n. 1466, considered as C. sivartzii by Grisebaeh himself;

whereas another specimen gathered in about the same region with the pre-

ceding, at Ilerradura, by van Hermann (n. 875), but probably obtained from
a plant growing in less favoral)le conditions of ambient, has the intermediate

leaflets 35-40 cm. long, 15-17 mm. broad and with 4-5 nerves only; these

specimens, therefore, would be considered as of C. dulcis. In the spadices I

have found only slight differences in the dimensions, and these chiefly in the

length of the branchkts, between the specimens of the two localities.

The Cuban specimens of Cahjptrogyne I have examined are: Herb.
Baker n. 4882 as quoted above (Herb. Berol. et Bece.) ; the, also, already

mentioned van Hermann n. 875, Herradura (Herb. Bece. and Berol.) ; from
these last specimens I have described and figured the fruit; Baker n. 3050 (in

Herb. Bece.) at Baracoa, Prov. Santiago de Cuba; Wright n. 1466 (in Herb,
de Cand.) from the east of the island, distributed under the name of Geonoma
(Calyptronoma) sivartzii Gr. et Wendl; this I used for the description of

the flowers and their analyses; van Hermann n. 745 (Herb. Berol.), Provincia

Pinar del Rio; Curtiss n. 485 (in Herb, de Cand. and Berlin), Isla de Pinos.

Of Wright's n. 3972, referred by Sauvalle, Fl. Cub. n. 2387, to Geonoma
intermedia Gris. et Wendl., I have seen no specimens.

ACROCOMIA Mart.

Mart. Mist. nat. Palm. II, 66, and III, 285; Drude in Mart. FI. Bras.,

III. 11, 388; Benth. et Hook. Gen. plant, III, 943. Gastrococos .Morales
in Repert. flsico-natural de la Isla de Cuba, I (1865), p. 57-64 (ex sched.

Urbanianis).

A very rigorous examination of the numerous specimens of Acrocomia,

derived from almost every island of the Greater and Lesser Antilles has led

me to the conclusion that in these islands only two distinct species of Acrocomia

grow wild. One of these, A. crispa, is apparently endemic in Cuba; the other

is widely dispersed in the islands to the east, and espeially in the Lesser

Antilles. I believe, therefore, that all the specific names attributed to the

Acrocomia existing in the Antilles (exc/cpt in Cuba) are to be reduced to only

one, i. e. to the oldest, which is, I tliink, Cocos aculeata (trunco foliisque

aculeatis) Jacq. Amer. (1763), p. 278, t. 169 (non vidi) ; edit, piet., p. 135, t.

254 (ex Mart.) ; Willd. sp. pi. IV, p. 401. I consider the Cocos fusiformis

Swartz, PI. Ind. occ. I, p. 616 (1797), as exactly the same plant as that of

Jacquin (mentioned above) against the opinion of Swartz himself, who, at

first, (novas Gen. et sp. plant, seu Prodr., 1788, p. 151) had reduced to C.

aculeata the plant which, afterwards, he named C fusiformis, as he could not

believe it possible that Jacquin had overlooked the character of the fusiform

trunk, possessed by the Acrocomia of Jamaica and Hispaniola, to which Swartz,

just for that reason, had applied the name of C. fusiformis. But the trunk of

Acrocomia {Cocos) aculeata is very variable as to its forms, and in the same
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Island of Porto Rico, while it is frequently, more or less, fusiform, it is also

at times, quite cylindrical. An unpublished picture by Krug in the Her-

barium at Berlin shows it thus.

I do not think the name of A. fusiformis at all applicable to the plant of

Cuba, which has the trunk almost smooth, the spines being detachable and

deciduous; while the spinescence described by Swartz for his C. fusiformis is

exactly the same as that which covers the trunk of C. aculeata.

The fruit described by Swartz as that of his A. fusiformis (drupa ....
oblonga) is certainly that of a quite different plant, and is, very probably, as

supposed by Martius, the fruit of Syagrus (Ehyticocos) amara.

To be enabled to decide on the right names to be assigned to each of

the two species of Ac7-ocom.ia of the Antilles I have passed in review all the

known species referable to that genus, and I have been able to recognize that,

although all the Acrocomia are very similar in general aspect, they nevertheless

offer good diagnostic characters in their flowers, both male and female, by

wliich the si)eeies may he ea.sily distinguished.

Conspectus of the Species of Acrocomia
1. Acrocomia aculeata Lodd. ex ilart. Hist. nat. Palm. 28ti.

{A. fusiformis Sweet) The Antilles except Cuba

2. Acrocomia crispa (H. B. et K.) C. F. Baker in exice.

(A. cubensis Lodd.—nomen; A. lasiospatha Auct. plur.) Cuba
.3. Acrocomia glaucophylla Drude in Mart. Fl. Bras. v. Ill, II, 392

Brazil (tropical and subaequat.)

4. Acrocomia intumcscens Drude in Mart. 1. c. 391

Brazil (Prov. Rio de Janeiro)

5. Acrocomia lasiospatJia Mart, in Palm. Orbign. 81 Cayenne

6. Acrocomia mexicana Karw. ex Mart. Hist. nat. Palm. Ill, 285, t. 138

(A. zapotecis Karw.) Mexico

7. Acrocomia sclcrocarpa Mart. Hist. nat. Palm. II, 66, t. 56, 57, 100 f. 5.

{A. spharrucarpa Desf. ex Ind. Kew.) Urazil (Rio do Janeiro)

8. Acrocomia wall^ceana Becc.

{A. sclcrocarpa var. wallacfana Drude; A. lasiospatha (non
Mart.) Wallace Palm trees t. XXXVIII) Brazil (Para)

9. Acrocomia totai Mart, in Palm. Orbign., 78, t. 9 f. 1 Bolivia

10. Acrocomia vinifera Oerst. in Kjoeb. Vidensk. Meddel. (1858) 47
Nicaragua

11. Acrocomia mokayayba Barb.-Rodr. in PI. nov. Rio, v. II

Brazil (Prov. Matte grosso)

12. Acrocomia odorata Barb.-Rodr. Palraa; Mattogr, 48
Brazil (Prov. Matto grosso)

13. Acrocomia microcarpa Barb.-Rodr. in Vellosia, 1885-88, ed. 2, I

(1891), 107 Brazil (Amazonas)

14. Acrocomia erioacantha Barb.-Rodr. Contr. Jard. bot. Rio, I, 85
Brazil (Amazonas)

15. Acrocomia antioqiiicnsis Po.sada-Arango in Bull. Soc. bot. de France,

V. 25 (1878), 183 Antiociwia in Coloml.ia
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Figure 147. Acrocomia crispa.
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Acrocomia gujanensis Lodd. (nomen) Guiana=^. lasiospatlia Mart.?

Acrocomia minor Lodd. ex Don in Lend. Hort. Brit, 382 Quid ?

Acrocomia horrida Lodd. (nomen) Trinidad=4. acnlcata Lodd. ?

Acrocomia globosa Lodd. (nomen) St. Vineent^.l. ocwZpa/n Lodd. ?

Acrocomia icnuifrons Lodd. (nomen)... St. Domino:o=.4. aculcaia Lodd.?

Acrocomia crispa C. F. Baker exicc, n. 4566. Cocos? crispa Humb. Bonpl.

et Kiinth. nova Gen.. I, (18L5), 302: :\Iart. Hist. nat. Falm. III. 324;
Kunth, Enum. pi. III. 287. A. cubensis Lodd. ex H. Wendl. Ind. Palm.
I, (nomen). A. lasiospatha (non-Mart.) Gris. Cat. pi. cub. 222 (\\'r. n.

3223—non quoad Fl. Br. W. Ind. 521): Sauvalle. Fl. cub. p. 1.53. n.

2389. Astrocaryon sp. n. sec. \\'endl. et Cocos armentalis Morales ex

Sauvalle Fl. Cub., p. 153. n. 2393. Astrocaryon crispum G. Maza in

nociones de Bet. (1893), 50. Gastrococos armentalis Morales 1. c.

The Cuban Acrocomia is a most remarkable palm, being one of those in

which the bulging of the trunk in its upper aerial part is pre-eminently great

(Fig. 147'). As far as T ean judge from the picture, the trunk is about 10

metres in height, and 25-30 em. in diameter at its base; thence it gradually

swells to nearly three times the thickness of its basal diameter; the greatest

diameter (about 70 cm.) being attained at 6-7 m. above the ground, thence the

trunk tapers again gradually, but in a much lesser degree than below; its

general aspect therefore cannot truly be termed fusiform, but is rather that

of an enormous club ; in its lower and older part the surface looks rough and

corky; above it is obscurely and closely ringed by the leaf-scars, otherwise it is

smooth; it must, however, have been more or less permanently covered by

spines, but these seem easily detachable, and only a few remain visible in the

photograph. The crown of leaves is dense, but in proportion to the volume

of the stem it is relatively small. The lowest leaves drop off at every emission

of new spadiees, and leave the trunk clean, with the spadiees hanging below

the crown, when loaded with fruit.

The haven on the whole seem to be about 3 m. long, have their ba.scs much
and suddenly enlarged, very thick, short and broad, and widening in their

lower parts so as to embrace the trunk; petiole very short or almost obsolete;

rachis glabrous, apparently not much armed, being quite spineless in the small

portions seen by me. Leaflets very n\nnerous, arranged, more or les.s distinctly,

into appro.ximate pairs on each side of the rachis; each ])air is obliquely insert-

ed in contrary ways on the rachis, and the blades extend in two different planes.

The leaflets are firmly papyraceous, ensiform, and quite straight, and gradually

narrow from a rather considerable distance below the middle, to a very long-

acuminate, very briefly bifid apex; they tapor also, but sligiitly, towards the

l)a8e, are green, and almost glos.sy in the upper surface; the lower surface is

paler or slightly glaiicescent, and especially in the newly cxjiandcd leaves,

which, when seen under a strong lens, .show themselves covered on all the

numerous tertiary nerves with extremely minute hair-like corpuscles, not

always easily discernible; the mid-eosta is strong, prominent above and fre-

quently furnish.'d with a l)ristlelike si)iinilc' at its base, supcrli.ial an.! si Ill
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below; on each side of the niid-costa are 3-4 sh'nder secondary nerves; the

tertiary nerves are numerous, especially distinct underneath ; the middle

leaflets are 70-75 cm. long and 25-30 mm. broad; the margins are not, or

only very slightly thickened ; the transverse veinlets are very much interrupted,

and usually too much immersed in the parenchyma to be visible.

I have not seen the spathes. The spadices on the whole are about 1 m.

long, of which about 30 em. are occupied by a robust peduncular part, and

when in fruit form enormous, elongate, pendulous, grape-like bunches, about

70 cm. in length, and about 25 cm. in diameter at their bases, being somewhat

less in their apical parts. The flowering branchlets are 20-30 cm. long, very

densely and spirally arranged round the main axis, have a distinct callus at

their axilla, and are suffulted by a very small bract ; they are sinuous, glabrous,

subtcrete, 3-5 mm. in diameter in their basal part, where they carry 4-5 female

flowers only ; are angular but about of the same diameter in their upper two-

thirds, where they are deeply scrobiculate and densely covered with the male

flowers. The scrobiculi are arranged in six longitudinal series, and are not

contiguous, those of each series being 2-3 mm. apart from one another, they

have their lower margin braeteiform, concave like a swallow's nest, rounded,

and projecting horizontally about 1 mm.
The male flowers appear to be geminate in each scrobicule, from the .sears

left by their fall, but none remained on the specimen seen by me.

The female flowers in bud are broadly conical, 8 mni. high (judging from
the perianth of the growing ovaries) ; the calyx is almost flat, suborbicular,

slightly three-lobed, about 7 mm. in diameter; the corolla is parted nearly

down to its base into three very broadly subeordate lobes, which are slightly

imbricate at the base, have the margins entire, and triangular, rather acute

apexes. The staminodes form a complete cup about as long as the corolla,

irregularly and not very deeply three-lobed, the lobes are broadly triangular

and occasionally terminated by a rudimentary anther ; three of the lobes are

very conspicuous between the divisions of the corolla. The pulvinuli of the

female flowers are flat, orbicular, 3-5 mm. in diameter and surrounded by the

bracts which form a narrow ring, and bear above them the very short pedicels

which suffult the two male side flowers. The ovary is covered by silvery

appressed hairs, is broadly ovoid with a conical apex terminated by three

cireinate stigmas.

The fruit is spherical, 3 cm. in diameter, very slightly depressed on the

apex, where it bears the remains of the stigmas, a very small three-lobed

papilla. The outer coating or epicarp of the ripe fruit is thinly crustaceous,

brittle, of a yellowish ochraceous color (when dry), almost polished and only

rendered very obscurely uneven by minute granules resting under its tissue

;

the mesoearp is slightly parenchymatous with its inner layer traversed by

very minute slenderly filiform, sinuous, much branched fibres, especially

numerous near the base. The putamen is somewhat irregularly globose, or

else obsoletely trilobed and slightly depressed, 20-22 mm. broad, 18 nuu. high;

its surface is of a plumbeous color, uneven, coarsely and slightly pitted; the
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foramina are at regular distances in tlie middle of the periphery; the cavity

is irregularly three-lobed, 16 mm. in width in its broadest part ; the wall of the

shell is 3-4 mm. thick; the cavity of the only fruit I had at my disposal had

a general subcordate outline, but was empty.

The fruiting perianth is not accrescent, and is quite explauat<? under the

fruit. (Fig. 148.)

A. crispa grows vrild in Cuba as isolated individuals. The photograph

reproduced in Fig. 147 was taken at Santiago de las Vegas near Havana,

whence Prof. Baker's sterile specimens bearing n. 4566 are derived. My
description, however, is based on Wright's specimens of the " Plant;v cubenses"

bearing the n. 3223 (in Herb, de Candolle) distributtnl under the name of A.

lasiospatha Mart, ex Gris. Cat. cub. 222. The native name of this palm in

Cuba is "'Palma Corojo" (Baker).

Figure 148. Acrocomia crispa. a, portion of an empty male flower-bearing
branchlet; b, a growing ovary; c, fruit as seen from its base; d, transverse
section of a seed. From Wright No. 3223. Fig. a, b, enlarged; c, d, natural size.

The Acrocomia endemic in Cuba is rnidrrcd very distinct Iroiii all tlie

other species belonging to this genus, at least trmn tluisi' kunwii to inc. liy its

male flowers being in pairs in each alvcDlc aiul by llir alvinlcs imt luiiij,' in

contact vnth one another; in all the other species the alvcoh's t'oriii iiy tlicir

enseml)lc a kind of honey-comb, with a single male Hower in each cell and

with the margins of the cells more or less produced into bracteiforni wings.

From the other Acrocomia growing in the Antilles, A. aculeata (Jacq.),

.1. crispa differs not only in the characters ju.st now mentioned, but also in its

very conspicuously intlat*>d stem and in the fact that the stem is only tem-

porarily covered with spines; also by the leaves being far less sjiinous in every

part; l)y the female flowers having their petals cordate-triangular and entire;

by th^' staminal nreeolum with six liroad triangular lobes wiiicli, on the whole,

look like a second corolla; and finally by the ovary being covered by a silvery

iinluinenf which is formed iiy very apprcsscd scale-like brain'heil trichomes.



Pomona College Journal of Economic Botany 367

FnrtlRTinore the fruit of the ('ul)an Acrocomia is smaller than that of ^1.

aculcata, and the fruiting perianth has the pieces of the corolla triangular,

rather acute, and entire, not lobed and crenulate as are those of A. aculeata.

Generally the Acrocomia of Cuba has been known under the name of A.

Insiospatha, a name which was originally applied l)y JIartius to a species grow-

ing at Cayenne; but to it he also appended the synonym of Palma cocifcra

caudicc tumido ct aculeate of Plumier, reproducing also the description left

by that author; in this description, however, it is easy to recognize thi;

Acrocomia growing in the island to the east of Cuba, provided we take into

account his description of the fruits, of which it is said that they are "pila

lusoria paullo minores", that is to say, of about the size of a small billiard

ball; these dimensions are never attained by the fruit of A. crispa, while they

really are approached by those of A. aculeata. The localities given by Plumier

for his Palma cocifcra (Martinicpie, San Domingo and S. Vincent) arc also

an argument in favor of its identification with A. aculeata.

As I consider that not the slightest doubt can now remain as to tiic idrutity

of Cocosf crispa H. B. et K. with the Cuban Acrocomia, I think tliat tlic name

of A. crisija may be considered as the most appropriate one.

Acrocomia aculeata L.uld. l-x. Mart. Hist. iiat. Palm. 111. 286 (excl. syn.

A. sclerocarpae). A. fusiformis Sweet. Ilort. Brit. ed. I, 432 (ex. Iiid.

Kew.) A. fusiformis Maycock, l'\. Barb. (1830), 355 (excl. descrij)!.

fo].). A. funiformis I'.aill.'Hist. des plant, 304. e Jamaica (psalmate pro

A. fusiformis?). A. lasiospatha Mart. Palm. Orb.. 81, et Hist. nat. Palm.

111. 286 (tantum quoad citatum Plumierii : Palma cocifera caudice

tumido et aculeato) ; Griseb. Fl. Brit. W. Ind.. 521 (partim?). A.

sclerocarpa (non Mart.) Griseb. 1. c. ; Bello, Apunt.. II (1833), 114. n.

771 (ex Urban, Symb. Ant. ) A. media O. F. Cook in Bull. Torrey Bot.

Club, XXVIII (1901). 566; Urban. Symbolae Ant.. IV, 130; Cook et

Coll. Econ. pi. Port, 67. Cocos aculeata Jacq. Select. Amer. (1763),

278 (non vidi), et in Willd. sp. pi. IV (1805). 401; Swartz Nova Gen.

seu Prodr. (1788), 151 (una cum .syn.) C. fusiformis Swartz Fl. Ind.

occid. I (1797). 616. (una cum syn. scd cxcluso fructu).

Stem 10 to 15 m. high, and 2()-:50 cm. in diameter, more or less fusiform

in its middle part, but at times almost cylintlrical throughout, armed with close

rings of robust, black, very sharp spines.

The /cares- have the leaflets polished above, dull and more or less whitish

beneath, rather brittle, and easily splitting longitudinally ; those of the inter-

mediate part of the rachis 70-75 cm. long, 3 cm. broad; the rachis is very

powerfully armed with black, very unequal spines, some of them being as

much as 10 cm. in length, flattened, covered with a rusty woolliness in their

basal part, otherwise polished.

The inner spathe is densely covercil with very flne. soft, J)rown hairs.

mi.\ed occasionally with a few spines.

The spadix, on the whole, is 1 to 1.5 m. long; the peduncidar part is armed

with spines 5-12 mm. long whicli are covered with rusty woolline.ss in their

lower part, their points being of a shiny black. The branches of the spadix are
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very numerous, 25-30 cm. long, somewhat swollen at the base, other-n-ise sub-

terete, or slightly flattened, 4-6 mm. thick, and slightly sinuous in their lower

third, or fourth, part, where they carry 2-5 female flowers; the part bearing

the male flowers is 16-20 em. long, and about 15 mm. in diameter, when bearing

the flowers; its axial part alone is 7 mm. broad, very closely, regularly, and

deeply hollowed by rliomboidal alveoli ; each contains one flower only, has

narrowly winged margins, and the lower lip protrudes 1-1.5 mm.
The tnale flowers are each furnished with a very small triangular bracteole

;

th^ir fully developed buds are 7 mm. in length, are oblong, rounded above,

and slightly narrowing towards the base; the calyx is small, the sepals are

slightly imbricate at the base, 1.5 mm. long, are membranous with hyaline

margins, deltoid, acute, entire or faintly ciliate-denticulate. The corolla is

divided down to a little past the middle into three ovate, concave, more or less

acute, rather thickly coriaceous segments, each having a callous thickening at

its base internally. Stamens six, inserted just at the mouth of the corolla

where the segments separate one from the other; the rudimentary ovary is

formed by three small elongate bodies placed between the bases of the stamens

;

below the insertions of the stamens the body of the corolla is solid and fleshy

;

the filaments are terete, subulate, about as long as the segments of the corolla,

and with the apex briefly inflected when in the bud ; anthers elongate-rectan-

gular, equally rounded at both ends ; during the authesis the loges remain open

and applied one against the other by their backs. (The loges must open when
the flowers are still very young, as I have found tliem in that condition even

when the corolla was not yet open.

)

The female flowers have very broad bases and are almost globular, being

about 1 em. high and about as broad; the calyx, on the whole, fonns a very

narrow ring, and is formed by three sepals, very narrow, semi-circular, with

hyaline margins. Petals large, imbricate, suborbicular, three-toothed at the

apex, the middle point being rigid, very acute, and almost pungent, the side

points are, like the margins, hyaline and irregularly ciliat«-toothed ; the

staminal urceolum is very short and truncate; ovary globose-ovoid, narrowing

above, densely hairy-hispid from the base to the stigmas; these are circinate.

Fruit globose, slightly depressed, about 4 cm. in diameter, but apparently,

judging from some of the kernels, at times larger; it is 3 cm. high and has a

small papilliform apical mucro; it has a polished surface, and when dry is

of a dirty-yellow color. The epicarp is brittle, two-thirds of a milliiiietcr thick

;

the mesocarp in the dry condition is rather soft, adherent to tlie putamen,

almost corky in texture, and without rigid fibres. The putamen is depressedly

globose, 25-28 mm. broad, 20-21 mm. high ; the pores are about in the middle

of the periphery; the surface is uneven, venose-impressed, marked below

by three very faint and shallow grooves which radiate from three very

small holes placed in the center of the base; of the upper surface the center is

fllightly raised and obsoletely apiculate. The wall of the shell is 3-4 mm.
thick. Seed usually solitary, but at times two collateral seeds are to be found

within the same shell, separated by a woody dissepiment. When the seed is
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solitary, the cavity is very obsoletely three-lobed in transverse section, and 18

mm. in breadth. The seed (when solitary) is obsoletely subcordate-three-lobed,

slightly flattened, with a brown venose-impr«ssed surface. Albumen oily,

equable, with a small central cavity, perfectly white ; it is rather hard, but it

may be cut with a knife.

Fruiting perianth explanate, with the petals crenate-lobed on the thinned

margins, slightly callous and gibbous at the base. (Fig. 149.)

Fig^e 149. Acrocomia aculeata, a, portion of an empty male flower-bearing"

branchial; b, male flower; c, male flower from which a portion has been removed
to show the insertion of the stamens and of the sterile ovary; d, female flower;

e, section of the corolla to show its inner side, and the cup formed by the
staminodes; f, detached ovary during the anthesis. From a specimen collected

by Sintenis in Porto Rico.

Acrocomia aculeata has been often cousidei'cd as not differentiating from

A. sclerocarpa Mart., and on this subject Martins (Palm. Orbign. 81) writes

that a branchlet with male flowers coming from Porto Rico and named Cocos

aculeata, hardly presents any character by which it may be distinguished from

A. sclerocarpa^ But A. aculeata differs from A. sclerocarpa by the fruit of the

first being larger, and having the perianth almost explanate, the bases of the
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petals being only slightly swollen. In A. sderocarpa the petals of the fruiting

perianth are strongly swollen, or conspicuously callous. In A. aculcata th«

lower lip of the scrobicules is not much produced, while in A. sderocarpa it

is bracteiforiii or liguliform, and 4-5 mm. in length. The ovary in A. aculcata

is hairy from its base to the origin of the stigmas; in ^-1. sderocarpa it is densely

hairy in its lower part only and glabrous above. The ring foniu'd by the

staminodes in A. aculcata is perfectly truncate, while it is distinctly six-timtlicd

in A. sderocarpa.

I have especially described the palm growing in I'orto Rico knciw ii by the

vernacular name "Palma de Corozo", and of which Mr. (X F. Codk lias made

his A. media. T have, however, examined also numerous other Nprcinicns col-

lected in various of tlie Greater and Lesser Antilles, which all sccni to me
referable to A. aculcata.

From Porto Rico T have seen : Sl,it( iiis n. :5!)72, 4935, 6483 (Herb. I^crol,

)

Bertero also collected this palm in Porto Rico and fra^^mentary spcciiiicus of

it are preserved in the Herbaria de Candolle and of Berlin. In the latter, one

specimen bears the n. 286, and comes from the Herbarium Sprengel : another

comes from the IIerl)arium Kunth ; all are lal)elled Cocos aculcata.

Jamaica: Harris n. 9943 (Herb. Berol.) near .Malvern. 730 in. all.: the

Howering branchlets are c.xa^-tly as in the plant of Porto Rico.

Haiti : In the plain near St. xMichel leg. W. Buck 1907 (u. 3 in licrh Krug
et Urban). Habitus Oreodoxa' regiw F'ructus fiavi, edules. The fruits arc 37-40

nun. in diameter. The seed is 26 nnu. broad, 23 mm. liifrh. The fruiting

perianth is exactly as in the plant of Porto Rico.

Tobago: Egcjcrs n. 5739 (Herb. Herol.) '"Grougrou" incol. Cimiiihou on

the River Baeolet. The fruit is said to be 38 nun. in diameter, and to he idihlr ;

the specimen has only a portion of a leaf, corresponding to those of the plant

of Porto Rico.

Guadeloupe: l>cre Duss n. 3S().") (llcrh. l?rroi, i I'lains and marshes of

the Lamentin, Vulgo "Dinde". The llowci's and fruits, 4 cm. in dianictcr, arc

exactly like those of tlie plant of Porto Rico. In a note Pere Du.ss describes the

leaves as 3-4.5 ni. long with segments on two scries; the entire jilant 10-17 ni.

high with a straight trunk: this is swnllni at thr base in young inili\idnals,

but in the middle in those older, and in the v.^ry ohi ones near the summit;

tlu' trunk is marked by annuhii- rings, and furnished with spines. 'I'he spadices

are at first erect, then recurved, 1 to 1.30 m. in k-ngtli, and bear 80-100

(lowering bran<'hlcts. Tlie flowers are yellow and exhale a liad smell. An
entire 8i)athe is 1.20 m. long, very densely velutine, (piite devoid of an.v kind

of spines.

Dominica: E;/;/i rs. .March 1HM2. "(irou-Grou" inc. (11. iJerol.), only

leaves of young plaids which do not show differences from analogous leaves

of the same age from i'orto Kico. Also Km/crs, Goodwill Valley. 23. 2, 1880,

as al)Ove.

Alartini(|uc: I'rrr Pu.ts, Riviere Sah'e, l)i s. Lamentin. vnlt.'o •Md.m-

glou" (Herl). Bcrol.) Leaves as in the phinl of I'orto K'ieo. The spathe
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is veliitinous, l)ut is sprinkled with a few elongate black spines. The male

and female flowers exactly as in the plant from Guadeloupe. Ovary hispid in

the usual way. Fruits 40-42 mm. in diameter. Fruiting; perianth with erenu-

late petals.

Grenada : E()f)rrs n. ():502 in Ilerh. Herol. From near sea level to about

180 m. elevation between Goyave and Grand Pauvre. "Grou-Grou" inc. The
specimens consist of flowering branehlets, portion of the leaves and detached

spines of the trunk ; everything as in the plants of Porto Rico.

BACTRIS Mart.

Bactris plumeriana Mart. Palm. Orhigii. 64, and Hist. nat. Palm. Ill, 280;
Griseb. I'l. Wright, .xM, and Cat.' plant Cub., 222; Sauv. Fl. Cub., 1.^3,

n. 2390.

A small tree apparently forming small thickets, with stem 8-10 em. in

diameter and 4-6 m. high, densely covered with very rigid, slender, unequal

spines, 10-15 em. long or less.

Leaves conspicuously interruptedly pinnate. Petiole rather elongate,

armed densely w-ith very irregular needle-like black spiculs ; leaflets numerous,

approximate in groups of three to nine, about 1 cm. apart in each group, with

rather long vacant spaces between the groups ; they are firmly papyraceous of

about the same color on both surfaces, inserted at an angle of about 45°, and
all in one plane; the intermediate leaflets are 55-60 cm. long, 20-23 mm. broad,

linear-ensiform, quite straight, somewhat narrowing to a rather acute base;

here their margins are strongly reduplicate, but otherwise they have the blade

flat, very gradually acuminate above to an unsymmetrical apex, the upper
margin being prolonged 2-5 cm. beyond the lower one; the apex appears

therefore two-toothed, but with one of the teeth linear, 2-3 cm. long, and the

other very short and obtuse; on the upper surface the mid-costa is prominent,

acute, and irregularly armed with a few distant black, stiff, subspiny bri.stles

(5-8 mm. long) ; on the under surface the mid-costa is slender, and minutely

hairy throughout, sometimes, however, inconspicuously; the secondary nerves

are in number 3-4 on each side of the mid-co.sta; the tertiary nerves are

numerous and sharp and render both surfaces, but especially the lower one,

conspicuously longitudinally striate ; in addition on these under surface nerv&s

are aligned innumerable, extremely minute, hair-like squamules, frequently of

a rusty color; the margins are acute, rendered irregularly and remotely ciliate

by subspiny bristles, similar to those of the mid-co.sta. The rachis is rusty-

furfuraceous, and rather densely armed all round with unequal, black, and
very slender, spieulaj of which the largest are 3-4 cm. long.

The spadices are 25-40 cm. long, arched, and have two persistent coriaceous

spathes, of which the outer is short, 8-12 cm. long, oblong, strongly flattened,

hairy-hispid externally, broadly and acutely two-edged, or with a wing-like

expansion at each side; the inner spathe is 3-5 times as long as the outer, and
it broadens from a narrow sheathing ba.se into a spathulate-cymbiform limb,

4-5 cm. broad, and ending in an acuminate tip ; this spathe is thinly coriaceous

but of a rather brittle texture; glossy and cinnamon-brown inside, externally it
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is thinly tomentose, and densely covered with stiff, very fine, black spiculse,

mostly deflexed. The panicle is 10-15 cm. long, formed by several simple flower-

ing branchlets, and borne on a curved peduncular part, as long or longer ; this

is 8-10 mm. thick, densely hispid, or covered by spiculiform bristles ; is furnished

above, immediately below the panicle, with a loosely sheathing eyathiform bract,

of which the irregularly truncate mouth is produced into 2-3 irregular, broad-

based, siibulate teeth. The flowering branchlets are all almost of the same

length, 8-12 mm. long; at first fastigiate; later, when they are loaded with

fruits, spreading; they are filiform, 1.5-2 mm. in diameter at the base, thick-

ening to 3 mm. when bearing fruit, subulate at the apex, slightly sinuous,

terete, covered at first by a dense, rusty-furfuraceous, pulverulent indumen-

tum, formed by small papilla^ which become partially deciduous by age.

During the flowering time the axial part of the branchlets is entirely hidden

by the flowers, which are very closely packed together.

The male flowers are more numerous than the female, have very incon-

spicuously hyaline bracts at their bases, are superficially inserted on the

branchlets, and solitary on each pulvinule; they are rendered very unsym-

metrically three-gonous by mutual pressure, 4 mm. long and about as large;

the calyx is small, membranous, and has three narrow acute teeth ; the corolla

is much longer than the calyx, fleshy, divided almost to the base into three

valvate, deltoid, acute, flat segments; stamens six, filaments short, anthers

linear, obtuse at both ends ; rudiment of an ovary inconspicuous, punctifonn.

Female flowers scattered among the male flowers ; apparently each female

flower is accompanied by two male flowers, but the glomerules are not regular;

at the time that the male flowers are about to open, the female flowers are 2.5-3

mm. long, and apparently are ready to be fertilized; they are cyliudraceous,

probably thinly fleshy when fresh, membranous and of a lighter color than the

males in the dry herbarium specimens; the corolla is about three times as long

as the calyx, and thicker tlian this, tubular, slightly campanulate, obsoletely

striately-veined (when dry), three-toothed, the teeth broadly triangular,

acute, and connivent; ovary clavate-oblong, rounded above, and surmoiinted

by a conspicuous, quite sessile, convex suborbicular papillose stigma ; the corolla

is accrescent after the fertilization of the ovary, and becomes broadly cam-

panulate, 3 mm. high, 5 mm. broad, truncate and very obsoletely three-den-

ticulate at the mouth, but in time becomes explanate under the mature fruit;

it is then 7 mm. in diameter, more or less split into three strongly striately-

veined lobes.

Fruit, globose, .slightly depres.sed, 11-12 mm. in diameter, and about 2 mm.

less in height, with the papiliiform remains of tlie stigma in the center of the

slightly depressed apex ; in the dry condition it is yellowish and more or less

sharply, longitudinally striate; the pericarp on the whole is very thin; the

epicarp very thinly pellicular and adherent to the niesocarp ; the mesocarp is

very scanty, possibly slightly fleshy when fresh, it has only a layer of unequal

fine fibres, which give a finely striate ai)pearanee to the dry fruit. The

putamen has a smooth black surface and three pores placed ji little .ilwive the
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middle; its wall is very thin, 0.5-1 mm. thick; it contains only one seed, which

is globular, slightly flattened, very superficially lobed, 10 mm. in diameter,

7.5 mm. thick. Albumen not very hard, white, slightly oily ; embryo basal.

I have based my description chiefly on the specimens of the "Plantse

Cubenses Wrightianae", n. 1465 in Herb, de Candolle. In the Berlin Herba-

rium I have also seen a fruiting specimen collected by Gundlach in Oriental

Cuba, one from the New York botanical Garden collected by Shafer (n. 3555)

on Sierra Nipe near Woodfred, Oriente, Pinelands, 500-650 metres altitude,

and another (Shafer n. 1750) from the Pinales, S. E. of Paso Estancia, Oriente.

Very slightly differing from the above is one I have received from Prof. Baker

(n. 3051) collected by W. T. Home at Baracoa, Prov. Santiago de Cuba. In

this specimen the fruiting perianth is slightly smaller than in "Wright's type

specimens (6 mm. in diameter) and is not split into three parts, or is at most,

only superficially three-lobed; the leaflets bear only a few bristles here and

there near the upper end, and on the mid-costa the spiculae are present only

near the base, and a few scattered near the apex; the upper leaflets shorten

gradually and have the apex briefly and almost equally obtusely two-toothed.

A very young plant collected by Eggers in Cuba (n. 5239) at La Prenda (800

m.) has primordial leaves which are deeply bilobed, acutely cuneate at the

base, with the lobes acuminate, and 6-7-costulate ; the petiole and the rachis

are powerfully armed with unequal needle-like, black, nitent spicule, of which

the largest are 2-3 em. long ; all the other nerves are smooth ; the margins are

irregularly spinulous. This palm is known in Cuba under the name of
'

' Coco-

Macaco".

I have not seen specimens of this palm from any other of the Antilles. I

think that Grisebach had correctly identified the Bactris growing in Cuba

with the B. plunieriana of Martins, who applied this name to the Palma

dactylifera aculeata minima represented in Plumier's unpublished plates

XLIII, XLIV, XLV. Of these plates I have seen a copy in the Berlin Her-

barium and about them I have to observe that the spadix represented in plate

XLIV bears fruits 10-11 mm. in diameter, or slightly smaller than those of

the plant from Cuba.

Other species of Bactris are mentioned as proper to the Antilles, but I

have not as yet made a special study of them.

SABAL Adans.

Adans. Fam. nat., II, 495; Becc. in Webbia di U. Martelli, II (1907),

10. Sabal and Inodes O. F. Cook in Bull. Torrey Bet. Club, 1901, 529.

A. All the primary divisions or segments of the leaves unicostulate and

deeply bifid.

Divisions of the segments having a very acuminate, but rigid apex.

Flowers oblong-ovoid, very small, 3 mm. long, 1.8 mm. thick. Fruit

spherical, rounded at its ba.se, 1 cm. in diameter. S. parviflora

Divisions of the segments having a very elongate filiform flaccid

apex. Full-grown flower-buds narrow and elongate, 5 mm. long, 2 mm.
thick. Fruit S. florida
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Figure 150. Sabal parviflora.
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une(iually divided, with several of the pri-

'-eostulate, and divided again into unicos-
B. Leaves with th.' I

niary divisions

tiilate l)ifi(l scKincnts.

Pull-grown tlower-huds

rounded top, 4 nun. long

in diameter, narrowing a

Sabal parviflora Bccc. in Wehhia i

iMart.) Sauvalle, Fl. Cub. \t>2.

From the Fig. 150 the adult plant appears to be a fine palm with a rather

robust, high and almost regularly cylindrical columnar trunk surmounted by

a fine and dense crown of large leaves. The trunk is evidently thicker than

relatively large, obovoid with a

, 2 mm. broad. Fruit globular, 9-10 inm.

little towards a slightly bent base. S. Yapa

\ U. Martclli. Tl. 4.i. S. mexicana (non

Figure 151. Sabal parviflora. a, full-grown unopened flower; b, c, flowers during the

anthesis; d, longitudinal section of a flower; e, fruit; f, fruit as seen from the

hilum side; g, h, seeds, median section through the embryo. Fig. a, b, c, d, e, g,

from Curtiss No. 484; fig. f, h, from Wright No. 3970.

that of Sabal palmrito. From what I can .judge by the photograph, the old

leaves do not remain long hanging down from the lower part of the crown,

but drop off, as soon as their physiological function is fulfilled, leaving the

naked stem .slightly but closely ringed by the leaf-scars. (Fig. 151.)

One photograph which 1 have seen shows the crown invaded by an epi-

phytic Cereus which having fir.st rooted itself in tlie rubbish accunudated at

the base of the leaves which also readily catch and retain the rain water in

their axils, has grown into a large and very dense ma.ss of long dependent

tail-like .stems. I have observed a very similar occurrence in a photograph of

a Sabal, eonnnunicated to me by Prof. Trelease, which I have doubtfully re-

ferred to C. rosci (.see "Webbia 1. c, p. 85) ; in the mass among other epiphytes

there appear to be also a cactaceous plant. In the back-ground of the same
picture may be seen several individuals of apparently the same Sabal. having

tiieir long trunks terminated by only a tuft of the central and youngest leaves,
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the others having evidently been cut away, to be employed in thatching houses,

etc., or perhaps in the manufacture of hats.

Prof. Baker's photographs were taken in the savannahs of the western

part of the island, where this Sabal seems to be a common plant (n. 857 of the

dry specimens). Baker's n. 2308 from Batabano, Prov. of the Habana, and
Wright's n. 3970 belong to this species.

S. parviflora grows also at Nueva Gerona in the Isla de Pinos, near the

southwest coast of Cuba, according to Curtiss n. 484.

Figure 152. Sabal florida. a, portion of a flowering branchlet; b, flower during the

anthesis; c, longitudinal section of a flower. From Combs No. 292.

Sabal florida Becc. in Webbia di U. Martelli, II, 46; S. umbraculiferum

(non Mart.) Combs in Trans. Ac. So. St. Louis, VII (1897), 471.

It has been said by Mr. N. L. Britton in the review of my paper on the

"Palme Americane" (Torreya, VIII (1908), 238) that S. florida differs but

slightly from S. palmetto; but from this latter it is at once distinguishable

by its terete (not angular) flower-bearing branchlets, and longer and nar-

rower flowers. The specimens upon which the species was established were

collected by Rob. Combs (n. 292) at Cieneguita, Prov. of Santa Clara, district

of Cienfuegos, were common in poor .soil, liave a portion of the spadi.x in flower,

the fruit is wanting, and nothing is known of tlie asjx'ct and general dimen-

sions of the plant. (Fig. 152.)

Sabal yapa Wright, PI. Cubcnses n. 3971 (nomen nudum) ; Sauvalle Fl.

{ iihana \S2; G. Maza, Ndcioncs, etc. (1903), 51 ; Hccc. in Webbia di U.

.Mart., II, 64. S. mexicana (non Mart.) Gaum. 1*1. Yucat. e.xic, n. 317.

Corypha maritima Ilumb. ct Bonpl. Nov. Gen. ct Spec. pi. I, 298?

It is easily distinguishable from the otiier two Cuban species by its leaves,

which are unequally and twice divided, several primary divisions being three-

costulate and divided again into two unicostulalr acwininate segments having
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deeply bifid apices. It is also characterized by the relatively large, obovoid

flowers, having a round top when in bud, and by the fruit being somewhat

bent or slightly resupinate at its base.

Figure 153. Sabal yapa. a, summit of a flowering branchlet; b, c, full grown
unopened flowers; d, flower during the anthesis; e, young fruits; f, mature fruit;

g, seed as seen from the raphal side; h, seed longitudinally cut through the

embryo. Fig. e from a specimen collected in Cuba by Ramon de la Sagra; ail

the other figures from Wright No. 3971.

It was collected in Cuba by Ramon de la Sagra in 1829 (n. 222), and
it has been found again there more recently by Wright (n. 3971, precise

locality not stated) and by Jose Torralbas at Batabano (n. 179) near the

sea, in the southwest part of the island. It groM's also in Yucatan, as I have

identified it with S. yapa Gaumer's n. 317 of the "Plantae YucataniB".

Torralbas gives it the vernacular names of "Palma de Guano," "Cana"
and also "Miraguano", Sauvalle those of "Guano cana de monte", and
"Chagareta".



Roselle (Hibiscus sabdariffa hj
EUGENE SCHOFIELD HEATH

POMONA COLLEGE

^lany plants were brought to tli-e wariiRT parts of the riiited States more

than a luindred years ago i)y the Catliolic padres, and the colonists who fol-

lowed in the wake of the cross have, in most cases, been slow to continue the

spread of the cultivation of those plants. Some which were perennial, have

withstood the changes of the years and are now horticultural landmarks, and

it has remained for the present generation to realize the economic value of

those plants and to extend their culture. Within very recent years has the

olive been put on a paying basis in California ; it is within the la.st four years

that the avocado or ahuacate has been planted as an orchard fruit; the white

sapote has not even yet been put out in acreage. Plants introduced even more

recently are still in many eases, specimen plants; for example, the mango,

which, to be sure, is out in acreage in southern Florida, the cherimoya. the

Queen.sland nut, the Fei.ioa, the black sapote. ami otliers still less conunon.

These are all trees or somewhat tree-like.

Several years ago there was introduced into the United States the roselle,

known botanically as Hibiscus sabdariffa L.. of the family Jlalvacese, and a

close relative of Ilibisciis esculentus L. (okra). Hibiscus sinoisis ITort. (the

Chinese Hibiscus), Gossijpium L. (cotton), Allhca L., Abutilon Tourn. (the

flowering maple), Malva L., and others. The plant was jirobably first intro-

duced into the United States from Mexico or llie West Tiulies altiuiugli it is

probably a native of the eastern continent where its cuilivatiou is of long

standing. It was probably first introduced into <'aiifornia from Australia.

It docs well in warm, rather dry climates. It is an annual and on account

of its fruiting in a single season, it is a valual)Ie |)lant in newly setth-d coun-

tries. The seed is usually planted in February ami .Miiich. jiiul in a single

season the bushy plant may attain a height alxmt e(|ualiiig that (if a man. Tiie

leaves vary from entire leaves on young plants to tive-iiarted leaves on older

and larger plants and to three jjarted leaves, in the axils of which the flowers

are borne. The flowers are large and yellow witli red centers. They last for

only one day. Witiiin three weeks after flowering the calyxes usually enlarge

to a length of from one and a fourth inches to two inches and a width of three-

fourths of an inch to one and a fourth inches. By this time the calyx is a

l»right, clear, red, pointed strucliire enveloping a round, iiard, green seed pod

and subtendc<l by bright, clear, red bracts. This usually occurs in Ocfolier

and Nov<-mber.

While n.selle has long been cnltivate.l in parts of the far east as a fiber

crop, the young stems, also, arc used in making .j<'ily. hut the most eonimon

use of the i)hint is made of the rcdd<'iied calyxi's and bra<-ts, froni which a tart

.sauci- is manufiietnred. Hy cutting otT the basal end of the braeteate calyx

far iMiough nil to cut into tl a\ ity of the eaiyx, one may very readily scpieeyxj
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out the grri'i'U pod or I'riiit wliicli is not edibli-, and may then have left only the

edible calyx and its bracts. A very di'licious jelly is frequently made from the

calyxes and bracts and in so using them, it is not necessary to remove the green

fruits from the calyxes prior to cooking, as they may be eliminated at the time

the boiled material is strained to separate the juice from the pulp. The jiiici'

is often combined with other juices in the manufacture of jelly. Quince juice

is fre(iu-ently combined with it.

Roselle sauce and roselle jelly have been likened to similar cranberry

products and are souietimcs substituted for them, but an admirer of the

*The two illustrations ])ublisliecl herewith are reproduced through the permission and

kindness of Mr. Jos. A. Arnold, Chief of the Division of Publications, U. S. Department
of .\griculture.
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l''igiirc 1J5. Calyxes of rosellc—the Victor variety—natural size, showing, also, tli<- red

bracts.
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cranberry sees little like it in roselle. True, both are tart and both arc bright,

clear, red, but both, also, have distinctive flavors.

The National Standard Dispensatory (Hare, Caspari, and Rusby, 1905)

says that roselle "is sour from the presence of tartaric and malic (or oxalic?)

acids" on which account it is used in hospitals in Mexico as a refrigerant as

well as for its mucilage. The root is said to contain saponin.

The commercial use of roselle in southern California is still very limited,

most of the product being raised in private gardens for private use. It is

usually to be found in a few of the fruit stores in small quantities in its season.

One firm in Los Angeles used a small quantity of it a few years ago in certain

bakery products, as a jelly filling, but has been unable to buy it in sufficient

quantities since. The Luzon Pineapple Plantation Company of Cabanatuan,

Nueva Eeija, P. L, is planning to plant about twenty acr-es to roselle next year

and expects to market it as sauce.

Roselle is of the easiest culture. It likes a hot, dry climate best but needs

occasional irrigating. A long gro\ving season is essential in order to bring

the calyxes to proper size. Irrigation, if too frequent, delays maturity, but

an abundance of water is said to heighten the red color of the calyxes. A loose

deep soil is probably best for it. P. J. Wester, of the U. S. Department of

Agriculture, in Farmers' Bulletin 307, advocates the use of commercial fer-

tilizers rather than stable manures for roselle.

The plant has not received the popularity it deserves and when the people

once become acquainted with it, surely it will increase in favor and possibly

supplant some of the cheap imitation jelly products now on the markets.



The Small City Park as a Great Asset

B.U.PH D. CORNELL

POMONA COLLEGE

In tlie ^Towtli of citi^'s, the jiast tendency has generally been to develop

the eniiimereial, the industrial and the residential districts. During this

growth no effort has been made in behalf of the common people to beautify

the streets uniformly, to provide for parks or to acquir-e and hold municipal

squares or tracts of land for landscape improvement at such a time as the

growth and wealth of the city would warrant the initial expenditure and

subsecjuent upkeep. Blind practicality is apt to com-e first in the mind of the

American of today, and the future welfare of the community and the lictter-

ment of humanity are overlooked in the attempt to excel commercially, indus-

trially, or in population.

The task of properly providing breathing space ami places of retreat from

the noi.se and dirt and confusion of a large city is a vital iirnhlem. The

provision of public parks for jiulilie use becomes a live question. Green grass

and trees, flowers, fre.sh air. and sunshine are all absolutely essential for the

health and happiness of the human race. It has truthfully been said that

wretchedness and scjualor breed crime; that beauty and cleanliness of sur-

roundings inspire worthy thoutrlits and deeds and tend toward tiie elimination

of things evil. The matter nl' city |iarks thus becomes an all important city

problem and should be cai-ct'iilly wcii,'lic(l and considered in all city jilanning.

Too much attention cannot l)e given this subject, and its importance is so often

borne in ujion the city relatively late in its growth, when it becomes necessary

to condemn, or ac(|uire by private purcliase at high liurui-e, lands for sudi

public use. California has I'vcr been inclined to profit rrnm the experience

of others, but .she is still cmliryonic in licr di'velopiiient and can realize with

difficulty, if at all, the enormity of her futui-e growth and iirogress.

This one small pha.se of city growth and welfare ap])lies less to lln' smaller

towns and its importance is ])roportinnal to tlie si/e of the villairc; but it is

to the suburl)an town.s, to the valley ami foothill iiiuiiieipalilies lliat the writer

wishes to call especial attention. Here, the mere sinallncss of the incorporate

limits tends to di.scourage even the tiiougbt of such municipal Ihriri. ami to

cone<»al its true significance. Tlie lack of funds prevents inxcslnient in an

enterprise of un(|Uestional)le l)ut often underestimated value for the lulurc

good of the community. The small niuuber of residents arL'iies thai I here is

4'nough of the country with its health-giving freshness and purity ami that it

is wa.sted effort fo attempt civic park improvement.

But it is their decided lack of size that argues st stromrly, Ironi the

standpoint of future welfare, in favor of i)rescnt consideration oi', aii<l action

n|ion the (piestion at hand. Ii] this larly stag4> of deveJopirMiit. laiul can he

ae.|uired readily an. I ch.'aply. in the mh.sI .lesired locations, rdalivc I,, Ihe



is here difficult to imagine the truth, that this vista shows but one corner of
a single city square. The effect is accomplished by proper balance in planting

and grouping.
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as conditions may warrant. Planting need not be done immediately, although

such action would be ideal; but there should be an aim in all city planning to

provide ampl-e and sufficient park lands in all sections of growth, to serve for

future beautification and uplift of those districts.

For many of the smaller towns a single city block affords ample provision

for the immediate and near future needs of the people. This, if planted and

cared for, will be a source of investment to the city to be considered as capital

stock of interest bearing value, because of its influence in attracting outsiders

to the community and because of the civic pride and enthusiasm which it

instills into the hearts of those who have created and are supporting it. It

will pay its own way from the start, if only as an advertisement.

Central Park, in Los Angeles, is an example of such a city ])lock given

over to park purposes in the infantile stage of growth of the city, when there

seemed no great, pressing need of such a step. Because of the city's magnitude,

the value of Central Park to the civic health and welfare cannot now be

estimated. Were the park many times its present size and still of such easy

access from the business district, it would have many times its present value.

It probably has more pedestrian visitors per square foot of its area than any

other two or three of the city's abundant jiark reservations, excepting the

Plaza. Its greatest good comes from the fact that it is restful to the tired eye

of the passing worker, from the fact that it is of easy access to those who need

its cheering influence, and from the mere fact that it affords a change from

the glare and noise of the bu.stling city.

The larger parks, located in the outskirts of tlic ( ily, an- inacccssililc and

therefore of least value to those who would derive the grt'atcst hcnclit from

their use, as it is the person who lives on the pavement and has nothing to draw

him out, or who has not the means to take an occasional outside holiday, who

is in the greatest need of that influence created only by nature's green out-

of-doors. The above cites one instance in which a relatively small town

reserved a city block near the center of its liusincss district, for park purposes

and the future welfare of the community.

The Plaza in Los Angeles is another instance of a small city s(|uare doing

a great good, and is situated in a district where it can I)c most enjoyed by

those in the greatest need. Tlic I'act that Central Park and the Plaza are the

most pop\ilous parks in Los Angeles, s])caks well for their location and for

the publi{; service whicli they render.

Again citing the instance of the small tnwii^wc have pr i\rt\ to so

advanced a stage that it is a small tnwii iiidccil. Iliat ilm-s mil have di-diiiain'cs

controlling the i)lay of children in the sireets. Kveii thon-h there he no such

ordinances, streets are manifestly unlit for jjlaygrouiids. I'lvci-y child should

have access to spacious grounds for play, and every ideal city should provide

such privih'ge.s. Where a munici|iality has oidy one or two small parks, they

shoidd not be given over entir-ely to this one phase of i nation, hiit they

might have sections where yoiiiij,' .\meriea <'oulil i-iin and |ilay, I'onlil enjoy the

shade of real trees and become ac(|uainted with llowers. I'lay under such

conditions is natural, as nature intended, and is to \>f highly eiKouraged.



Plate 158, So restful nn.l n-fnsl,ii.- ;i ntnM
the smallest of eitv parks.

lie made a feature in
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In most instances where playgrounds have been established in California,

and these instances are many, the grounds and apparatus are situated in the

glaring sunlight with never a tree nor a leaf to freshen the view and break

the monotony. It would be decidedly practical and very desirable to locate

these playgrounds among trees and surround them by plantings of shrubbery

and flowers; making of them not only a group of mechanical devices for the

physical growth of the child, but also a garden for aid in its mental growth.

The twofold utility of play and beauty might be furnished the child, as the

plantings would afford secluded place for play and would have a pleasing

influence both upon the children within and the passersl)y without.

A city square may be handled in either of two ways, as regards its plant-

ing plan. It may be treated in a decidedly formal manner, or it may be

planted as simply and naturally as possible. Such a public square is the

inevitable spot for the location of statues and fountains, and quite properly

so, but it may also be planted with masses of shrubbery and trees arranged

in rather an informal stjde. Wherever possible, the more natural methods of

grouping and planting are to be preferred to the strictly formal style.

On the other hand, the public square may be laid out with a view to the

l)leasure which it will give to those passing by, without ; or it may be arranged

with the idea of affording pleasure to him who jnay pass through on his way
to or from work, or who may tarry for a moment of rela.Kation. A combination

of the two above schemes is undoubtedly that which should bo most sought for

in planning the park.

Wlien designed as a park to be viewed from without, the planting is

massed and executed with the sole idea of producing a pleasing picture when

seen as a whole, with little attention given to the impression of pleasure or

comfort from within the sfjuare. On the other hand, when the block is to be

given over to pulilic use, the methods of procedure, with reference to planting,

are much modified. The designer then attempts to combine utility as a park,

with attractiveness as a picture. Trees are planted in groups, to form dense

shade under which seats and benches may be placed, or they are planted in

rows along the walks and paths, for a similar reason. Shrubs and low grow-

ing [)lants are used to soften outlines, to l)lend and luirmonizc larger group

plantings, and to create a more easy and natural effect in arrangement.

The paths and walks should be given ea.sy and graceful curves but should

form ([uite direct means of crossing tlie .square. Aimless, winding walks lose

their charm because of the attending liewildcniient to one traversing tlieni,

and are a source of disgust to liiiir who wishes td cmss thr gnimuls (ni his

way to or from work.

Simplicity in lanilscaping should ;ii\va\s lie oliscrxt d. It is doubtless

unnecdful to speak of tlie beauty of lawns and of the a.hlcd attra<'lion tiuit

well ke[)t stretclies of lawn always afford. K(|ually iii-edlcss shoidd it lie to

discourage tiie use of the already fast disappearing (lower bed as an ornament

in tiic center of a lawn, where it is highly out of place and detracts rather

than adds to the pleasurable elTect.
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The whole purpose of the designer should be to afford the greatest pleasure

and benefit to the public, by giving ample shade, copious seating facilities,

direct paths, and at th.e same time to afford pleasing vistas in miniature, with

harmonious grouping and blending of slirubs as a means to the end of effective

planting. The matter of creating a sky line and of exclusion, from the outside,

of the city sights and noises, is not to be considered greatly because of the

small area of parking space and the close proximity of outside influences.

l'LANTIX(i i.IST FOR I'LATK No. 1(12. (The I'hm sliowiiig the l>iikc)

A, Driiikiiif; fountain; B, foot liridgo; 1, Arunilinnria falcalti; -2, Andropoijon citratun;

:t. lietula nihil; V, Hi/nerium juhalum; .5, Mnyti'iiun boiiriii; (i, Cohtraiiia aniiqiinrum; 7,

Hiimbum aurea; H, Dendntralttmuii liitiflunm; 9, Vyperun papyrut; 10, yijmphaea oilorala;

II, Nelumbo nucifera; 1-2, Snlix babylonira; lU, Phoenix canarientiii; H, Phoenir reclinata;

1.5, Erylhea etlulu; 16, Krylhen armnia; 17, Cocot plumom; 18, Cocoa eriospatha; 19, Cacti

(in variety); 30, Cycads (in variety) ; -'I, A1<hs (in v.irii-ly) ; 22. Af.'.iv(s (in viincty); 23,

Cuprettuf miirrornrpii: 21, I'iiiii^ ,,t„.i,',,n i ',. /.;' I,n ,/,,,.,,.,; 'i:, I ,.,,:, >iri,i hiil-

villi; 27, CedntH drothini: >, //..;,-- '. ,' ;-. / «//»-

\riann; HI, ('hoitya lenmlii: :i.'. / ./- , ; < 1, / f illala;

:«, liuralyplut nmy<idalinii : :!i., i: u. .rij/'i „ ,,,,,,„-, ;.///,,,,-/..-;:,-.,„ /...»-„,„ ,u.i ; :W,

(Irerillea 'll,elemiiiini\imi ; :i!l, .l/</.i/. «r„ hi/i:, n, i/i:li,i ; 10. ll.iLia l,iii,ui„.
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lu the acL'Oinpanyiug line cuts, Plate 1()2 is an original sketch showing one

possible treatment for a eity park of one block. The upper side of the plan

represents the west exposure of the park; tiie IMonterey Cypress thus is used

to form a break from the prevailing winds while the grouping of palms on

the right will give protection from the occasional north wnnds of our winter

seasons. The treatment here is that which will give a pleasing effect from

without, while still maintaining something of the spaciousness and seclusion

that gives to a park its greatest charm. With the exception of the two sides

above mentioned, no attempt has been made to shut the park away from outside

sights and influences. Water, whether natural or artificial, is always an added

.>

-^^-
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attraction to a planting, and can be very readily and tastefully worked into

the smallest of parks with slight expenditure.

Plate 163 represents a type of treatment in which the dominant idea is that

of affording shade and greenery for the playground, with shaded and attractive

approaches leading to it; and at the same time of affording a pleasing view

from the streets without. This treatment is rather more formal than that of

the preceding plan, but is unavoidably so because of the necessary shape and

size of the playground and because of its location in the center of the park.

Were this reservation made in one corner of the block, it would allow greater,

unbroken park .space and make possible a less formal scheme of planting.

Sufficient shade is here available for copious seating arrangements so that the

park as a whole might be made into a decidedly utilitarian project.

Each of the accompanying line cuts represents a type of treatment that

might well l)e carried out in the park of minimum dimensions. Specific eases,

where distinctive problems arise and where special difficulties need to be over-

come, require individual treatment that will meet the rc(|uirciiu'nts of the

locality and should be handled in a way to ac(iuir(' the best results from tiic

material at hand and to take lust acl\:int,ii;i' of any uatui-.-il assets sudi as

contour, water facilities, and estal>lislii(l tins.

Every .small town should be alile tn Imast of its p\iblic sc|uarc. tastefully

planted to trees and shrubs. Every undeveloped city should establish and

maintain park spaces for the future, and thus avoid crime and squalor and

sometimes, possibly even death that comes as a result of overcrowding in which

insufficient opportunity is afforded to the laboring cla.sses for indulgence in

and enjoyment of fresh air, verdure and sunshine. If we make of our towns

models, while young, they wnll continue to be models, wluii nid, and will lie

free from much of the wretchedness and disease and (riiiie (if tiic overgi'owu

metropolis. Let small city parks do their part in acrdiiiplisliiiii; tiiis cud.
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ACOELORHAPHE H. Wend!.

H. Wendl. in I'.ot. Zeit. (187'J), 148; Benth. et Hook. f. Gen. pi. Ill,

882; Becc. in Webbia di U. Mart. II (1907), 107. Paurotis O. F. Cook in

Mem. Torrey bot. Club. XII, 21 ; Britton in Torreya, VIII (1908), 239.

The generic name of Acoclorhaphr was proposed by H. Wendland in a

paper published in the volume for 1879 (p. 147) of the Botanische Zeitung

and entitled: "Die habituellen Merkmale der Palmen mit faecherformigen

Blatt." Here the genus is sufficiently well defined by the peculiarities of the

leaves; furthermore the etymology of the name itself clearly points out the

most prominent characteristic by which it is distinguishable from the allied

genera, viz., the seed devoid of any intrusion of the raphe into the mass of

the albumen. For these reasons I can in no wise agree with Prof. Britton

that the generic name of Acoelorhaphe must give way to that of Paurotis

0. P. Cook in Mem. Tor. Bot. Club, XII (1902), 21.

I did not mention the genus Paurotis in my monograph of the American

CoryphecE because at the time of its publication I had not had an oppor-

tunity of seeing Mr. Cook's paper, in which that genus is described. How-

ever, I feel inclined to follow I\Ir. Britton 's opinion in this respect, namely,

that Paurotis androsana Cook and Acoelorhaphe wrightii really represent but

one species. I still remain uncertain, however, whether A. ariorescens should

be considered a distinct species or only a variety of A. wrightii. It is certain

that A. wrightii is a common palm, distributed over a large area, presumably

because its small fruits, although covered by a slightly pulpy pericarp, are

prol)ably coveted by birds, by whose aid its seeds are speedily dispersed.

Acoelorhaphe wrightii Wendl. in Herb. B.erol. ex Becc. in Webbia II (1907),

109. Copernicia wrightii Gris. et Wendl. in Gris. PI. Cub. 220; Sauv.

Fl. Cub. n. 2367. Paurotis wrightii Britton in Torreya, VHI (1908),

239 (ex parte?).

This beautiful palm, in its general appearance, is quite unlike any other

palm, chiefly by reason of its long spadices, which spring straight above the

*Thi.s is the third and concluding instahnent of Professor Beccari's monograph. The
others appeared in Vol. II, Nos. 9 and 4.
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crown of the leaves. This palm grows in tufts of several stems of unequal

age, but I do not know whether these are produced by off-shoots springing

from the base of the older stems, or whether they are independent plants

developed from the innumerable seeds, which drop around tlie mother plants.

The stem is rather slender, erect and straight and possibly would remain for

a very long time, perhaps for its life time, clothed by the dead leaves, if

these were not cut away by man or burnt off by the fires of the savannahs,

where this palm grows ; in every case the trunk remains covered entirely and
permanently down to the very base with the stumps of petiole bases arranged

in gentle spirals.

Figure 154. Acoelorhaphe wrightii. a, portion of a flowering branchlet; b, full

grown unopened flower; c, flower during the anthesis; d, fruit; e, kernel; f, seed
as seen from the raphal side; g, seed cut longitudinally through the embryo,
a, b, and c, from a specimen collected by Combs at Cieneguita; d, e, and f, from
a plant cultivated at Buitenzorg, Java.

A S]wr\n\ U-Muvc of Ar„< Inrhaphr is 111,' lolitr s|.M,lir,-s. win.

straight upwards aliove the t-rown of leaves. Kacli is (Iccoiiipi

.several rather distantly superpo.sed branches or i)artial panicles,

at first, with innumerable and very small flowers and afterwards w
r()un<l fruits.

Tlie type specimens of A. wiifjillii are tliose of the •|'l;ilil;e

Wrightiana-" n. :j207.

From plants growing at IIerra(lui;i. in tlir Province of i'iii.ir

were taken tlie specimens distributed under n. I'JdS.

A. wrightii, very sliglitly cliangi'd in ils cli;ii:iclcrs. ;rows,

Ilondura.s, and at Nueva (icroiia in flic small ishind. In1;i iU' I'iiios.

)sc(l into

crowded,

ith small

latter, I niad<' flic variety .\'ov(

jirol.iilily not si.ecilicnllv ,listin<-t

irii'iis

the 1

w.
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from White Water Bay iu Florida, of which I have spoken in Webbia p. 117,

and which I had considered as different from A. arborescens. It remains,

also, doubtful whether A. arborescens of Florida should be considered

specifically distinct from or only as a geographical form of the type plant of

Cuba, and, also, whether Paurotis androsana of tlie Bahamas (of which I have

seen no specimens) agrees more with the plant of Cuba or with that of Florida.

(Figure 154).

Figure 155. Copernicia hospita. a, the summit of a flowering branchlet; b, c, flower-

buds; d, open flower as seen from above; e, longitudinal section of a flower; f,

seed, side view; g, the same seed cut longitudinally through the embryo, a, b,

c, d, from Wright No. 3216; f, g, from Combs No. 334.

COPERNICIA Mart.

Hist. nat. Palm. Ill, 242, t. 49, 50 (excl. t. 50 A, I-IV), et Palm. Orbign.

41, t. 1, f. 3 et t. 94; Benth. et Hook. f. Gen. pi. Ill, 927 (excl. Chrysophila)

;

Becc. in Webbia di U. Mart., II (1907), 140.

The species of this genus indigenous to Cuba belong, without exception,

to the section Coperniciopsis, or to those of which the spadix has all its

divisions, to the smallest flower-bearing branchlets, -sheathed in spathes or

spathels more or less tubular in their basal parts.
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T'ltimate divisions of the spadix slender, more or less scorpioid.

a. Spathels, bracts and flowers hniry.

b. Flower buds ovoid, rather acute, divisions of the corolla

equilaterally triangular. C hospita

bb. Flower buds long-pointed, divisions of the corolla elon-

gate-triangular, acuminate. C. curtissii

aa. Spathels, bracts and flowers glabrous. C. glabrescens

Figure 156. Cooernicia curtissii. a, the summit of a flowering branchlet; b. flower;

c, longitudinal section of a flower; d, fruit; e, seed, as seen from the raphal side;

f, side view of the same seed; g, seed cut longitudinally through the embryo.
From Curtiss No. 435.

AA. ntiiiiatc divisions of the sjiadix cdvcivil with closrly parkcl llowcrs,

aincntifonii on the whole, .soltly iind <lriis(ly li.iiry ami as thick as

a man's little finger. <' iimi-ninlossd

Copernicia hospita Mart. Hist. nat. Palm., II, 243, t. 50 A, i. .^ et I II, M'>\

(iri.s. Pi. Cul). 220; Sauv. Fl. Cub. n. 2365; R. Combs in Trans. Ac. Sc.

St. L.niis, Vlil, 17, (1897), 471 ; Ik-cc. in Wcbhia di C. .M;irl. II (1907),

172.
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This palm is well represented in the herbaria by complete specimens,

l)iit nothing is known of its general aspect and dimensions. The leaves have

the blades glaucescent on both surfaces and covered by a thin coating of

waxy matter, which in the dried specimens is easily detachable in very small,

narrow flakes. The elongate spadiecs are much branched; the branehlets, and

ultimate divisions and flower-bearing spikelets are curved, scorpioid and

hairy. Tiic flowers arc ovoid, rather acute, and covered with appressed

silky hairs externally. The fridf is spherical, 13-15 unii. in diameter,

(Figure 155).

Specimens of tliis have been gathered in Cuba by several collectors.

At Calicita in the District of Cienfuegos, Prov. of Santa Clara, R. Combs

n. 334; at Herradura, Prov. Pinar del Rio, Van Herman, n. 850; Wright PI.

Cul). n. 321 ti.

Copernicia curtissii Becc. in Webhia <li U. Mart., II (1907), 176.

It differs from V. lutspita by its flowers, which gradually narrow to a

sharp point and have the divisions of the corolla elongate-triangular (not

deltoid) and acuminate; other minor differences are mentioned in Webbia

1. c. (Figure 156).

It is no doubt a second species, which substitutes in the small Isla de

Pinos for the more diffuse C. hospita of the larger island. It was established

on Curtiss n. 435, collected at Nueva Gerona.

Copernicia glabrescens \Vendl., nomen in Wright, PI. Cub. n. 3968; Sauv.

Fl. Cub. n. 2366; Becc. in Webbia di U. Mart., II (1907), 170.

In general appearance greatly resembles C. hospita and C. curtissii, but

it is easily distinguishable from both by its smaller, hairless flowers, and by

all the different parts of the spadix (branehlets, spathes and axes of the

.spikelets) being, also, glabrous.

The fruit of this species is as yet unknown. (Figure 157).

It grows at Herradura, Prov. Pinar del Rio (Van Hmnanu n. 904) ;

Wright PI. Cub. n. 3968, without precise locality.

Copernicia macroglossa Wendl. in Kerch. Palm. 241 ; Sauv. Fl. Cul). ii.

2368; Becc. in Webbia di U. Mart., II (1907), 177. Copernicia sp.

Combs in Trans. Ac. Sc. St. Louis, VIII (1897), 471.

Figure 158 gives a very fair idea of this fine and curious palm, very

conspicuous for its large, glaucous and robust leaves, whose blades are borne

upon short and robust petioles armed at the edges with large spines

resembling the teeth of a coarse saw. The trunk is short, stout and .solitary

;

presumably it would remain permanently covered by its dead leaves, if these

were not cut off by man or burnt off by the not infrequent fires in the

savannahs, where this palm seems largely disseminated and where it forms

the most conspicuous object among coarse grasses and weeds, by the mass

of its beautiful glaucous leaves. The trunk remains therefore covered by

projecting stumps, the remains of the ba.ses of the dead leaves.

Several spadices shoot out from among the leaves; are somewhat longer

than the latter, are very peculiar on account of their innumerable flowers
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agglomerated around the ultimate branchlets and hidden by densely hairy

bracts, so as to form small woolly catkin-like spikes, as thick as a man's

little finger. (Figure 159).

Specimens collected from plants at Guauabacoa, near Havana, bear the

n. 2928.

Figure 157. Copernicia glabrescens. a, the summit of a flowering branchlet; b. open
flower as seen from above; c, flower; d, longitudinal section of the above flower.

From Wright No. 3968.

It has been collected, also, at (Jalicita, District ot

Santa Clara (Combs n. 335), and distriliiilcd by Wrij;

Rjimon de la Sagra first discovmil tliis p;iliii in Ci

(Ilerl). De Cand.) and he gives the vernaciil.ir iianir

glosxa is, according to Prof. IJaker, the .so-calbil " Yata

•Va,,
• p.'d.

^, I'rov. of

ic II. 3969.

y.'ar 1829

('. iiiiirro-
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PRITCHARDIA
Seem, et Wendl. in Bonpl. IX, 260; X. U)7, 310. t. 15: Benth. et Hook.

f. Gen. pi. Ill, 928; Becc. Alalesia, III, 286, et in Webbia di U. Mart., II

(1907), 200. Colpothrinax Gris. et Wendl. in l^.ot. Zeit. 1897, 147.

Pritchardia wrightii Becc. in \\'eblMa di U. :\lart., II (l'»07), 203. Colpo-

thrinax wrightii Gris. et \\endl. in Kercb. Pabn. 241 : Sauv. FL Cub.

n. 2oS2.

This palm is sufficiently well known to botanists from tho spefiinons

preserved in the principal herbaria of Europe and America, but certainly

very few people are aequainted witli the most sinjrular aspect it assumes in

Figure 159. Copernicia macroglossa. a, flower; b, corolla laid open; c, calyx; d,

bracts; f, growing ovaries; g, the same ovary cut longitudinally: h, fruit; i,

longitudinal section of the fruit with all parts in situ; k, seed, raphal side view;

1, seed cut longitudinally through the embryo. The figures of the fruit from

Combs No. 335; all the others from Wright No. 3969.

its native country as is sliown in tiie beautiful ji

Baker at Ilerradura near Havana. (Plates Hid

of this I'rilchaidia look like enormous bottles tap

rising from among the grasses. These palms a

savannahs, where they are associated with JiijnK

coming crooked tree of tlie family Malpifihinn

conspicuous, spindle-stemmed palm, the On mhixa

I iuive already given a detailed a<-c(iuMl n

presented by tlie dilTcri'nt or^raiis of I'rihltiinli

Amerieane" (Wcbhia 1. c.i, and 1 liavc now n..tli

already said there, excei)t some eonsidcrat iotis

(conformation of its stem. (Figure 1<)2).
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Figure 161. Pritchardia wrightii.
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The stem, of P. wrightii is always single and rises quite straight from

the soil for a meter or two ; at first it is cylindrical and of a uniform diameter

of about 30 cm., then it begins gradually to increase in thickness till it

attains about twice the diameter of its basal part; afterwards, the swelling

of the stem begins to decrease in the same ratio, becoming cylindrical again,

but thinner than below the swelling; it continues to lengthen for several

meters more, till the trunk attains a total length of 10-12 m. From this

nuinner of growing it follows that in middle aged individuals the spindle-

like swelling is more or less mesial, but in plants that have attained a con-

sid('ral)le lieiglit the enlarged part appears approximate to the base and

!-ts a very strange and cpiite unicjue appearance to this i)ali

Figure 162. Pritchardia wrightii. a, flower during the anthesis, only one of the
segments remains attached to the tube of the corolla; b, longitudinal section of

a flower (the segments of the corolla and the anthers are wanting) showing the
ovarium entire; c, anther from the dorsal side; d, anther from the inner side;

e, one of the carpels cut longitudinally; f, young fruit bearing at its apex the
remains of a sterile carpel; g, section of the kernel showing the entire seed
inside; h, section of a seed along the line of the raphe and dividing the embryo
in the middle. The flowers from Curtiss No. 364, Isla de Pinos; the fruit from
another source.

On its lower part the trunk of P. icrightii appears (at least from wliat

I can judge from the photograph) covered by a cracked, corky bark, as is

the case with Jubaea, Livistona, Washingtonia, and numerous other palms;

but the swelling and the entire trunk above it have a smooth surface, more

or loss distinctly ringed by leaf-scars, but otherwise ciuite clean to the very

base of the crown, for the older and funetionless leaves do not remain long

hanging down, but soon drop off.
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HEMITHRINAX

Hook. f. in Benth. et Hook. f. Gen. pi, HI. 930; Becc. in Webbia di U.

Mart. H {\'i)07\ 243.

Hemithrinax compacta Hook. f. 1. c. 931 ; Becc. 1. c. 245. Thrithrinax com-

pacta Gris. et. Wendl. ex Oris. Cat. Cub. 221 ; Sauv. Fl. Cub. n. 2381.

I cannot describe the general aspect of this palm, as there i.s uo picture

of it. I have little doubt, however, that it must be very like a Thriiwj', as

the genus Hemithrinax differs only and very slightly from Thrinax of the

Sectio Ti/phlothrinax, in that the stamens have the anthers borne on very

short filaments, which, during the anthesis, are reverted or curved down-

wards, so that the anthers show externally the side that normally is turned

towards the interior; the dehiscence of the anther-cells, therefore, appears

to be extrorse, while that of the Thrinax takes place in the usual way or is

introrse. The anther-cells are separated l\v an unusually broad connective.

(Figure 163).

Figure 163. Hemithrinax compacta. a, portion of a flowering branchlet; b, c,

flowers during the anthesis; d, e, anthers, dorsal side; f, anther, inner side, becom-
ing external by reversion of the filament during the anthesis; g, flower from
which the anthers have been removed; h, longitudinal section of an ovary; i,

fruit; k, seed; I, longitudinal section of a seed through the embryo. From Wright
No. 3222.

This
J)
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Sectio A. Euthrinux (porotlirinax Wendl.)

Heed witli all)Uiiien traversed from base to top hy the raplial intrusion

of the integument.

1. Flowers and fruits home on a long pedieel.

Fruit 5 mm. or slightly more in diameter. Leaves green on

both surfaces, but on the lower si)rinkled with very small, light-

colored, elongate dots. T. ivendlandiana

2. Flowers and fruits sessile.

Leaves slightly glaucescent, or slightly silvery and obsoletely

dotted on the lower surface. Fruits 4 mm. in diameter. T. (lru<hi

Seetio B. Typhlothrinax.

Seed with albumen more or less penetrated by a basal intrusion of

the integument, but not traversed throughout from base to top.*

Flowers and fruits .sessile. Leaves slightly silvery-white on

the lower surface, and, also, closely sprinkled with very small,

elliptical, ferrugineous dots. T. pKHctidata

Thrinax wendlandiana Becc. in Webbia di U. Mart. II (l^X)?), 265. T.

martii (iris, et W'endl. PL Cub. 221 (noiueii ex Sauv. Fl. Cub. n. 2373.

T. parviflora (non Sw.?) .Sauv. FI. Cub. 1. c. Porothrinax pumilio

\\'endl. e.x Sauv. Fl. Cub. 1. c.

This is a graceful palm which has the trunk elongate, cylindrical, rather

slender, usually slightly bent at the ])ase or ascendent, rising from an

enlarged subbulbous base, which is entirely formed of fine rootlets very

closely packed together. The surface of the stem is obscurely marked by

annular rings and is somewhat rimose. The crown is not very dense and

the leaves have their blades borne by slender petioles, which have their bases

immersed in a mass of pure white and soft cottony tomentum; the old

leaves are suddenly reflexed and hang for a certain time below the living

crown.

T. uf)uUandiana is easily distinguishable among the Cuban species of

the genus by its long pedicellate flowers and fruits. The fruit is 5 mm. in

diameter, and has the surface more or less granulose when dry; the seed is

traversed from base to top by the intrusion of the tegument. The flowers

have six stamens with very slender filiform filaments, and long, very narrow,

linear anthers.

The leaf has the blade green on both surfaces, slightly paler on the

lower, which is sprinkled with very small scales, in the form of light-

colored linear-elliptical dots.

Perhaps T. wendlaudiaiia is not sufifieiently distinct, as a species, from

the true T. parviflora growing in Jamuiica ; and, probably, it is only a geo-

grai)liical form of this latter species.

It differs from T. parviflora mainly by its stamens having the filaments

longer and narrower, and by the narrower and longer anthers. Besides, the

•This character is not so important as miplit be at first supposed, for I have found

it rather variable, as in T. harrinittna, where occasionally the seed is not completely tra-

versed by the intrusion.
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fruits of T. wendlandiana seem to be smaller than those of T. parviflora, but

of the first I have seen none sufficiently developed for exact comparison. In

T. parviflora the filaments are a little longer than the teeth of the perianth,

and have lanceolate bases ; and the proportion between the breadth and length

of the anthers (in fully expanded flowers) is 1:6-7; while in T. wendlandiana

the filaments are linear from their bases, considerably longer than tlie teeth

of the perianth, and the proportion between the breadth and the lengtli of

the anthers is 1:10. (Figure 164).

The photo was taken at Santa Catalina, Prov. Piuar del Rio. and in

that locality were gathered the specimens bearing the n. 3464. To this

species belong Wright n. 3219, and n. 3928 of van Hermann, collected near

Ilavana.

Figure 164. Thrinax wendlandiana. a, apical portion of a flowering branchlet; b,

flower; c, fruiting perianth, out of which the fruit has been taken, seer< from

above, and showing the bases of the filaments; d, fruit; e, seed cut longitudinally

through the embryo. From Wright No. 3219.

I considiT as lielongiiig tn 7'. W'l ndlanilidna soiiie six'cinicns collected by

(Jaiiiiier in the Muguercs Island in the Hay of Ilondura.s, and another from

Oozumel Island, also, near the coast of Honduras. I have, al.so, just received

(February, 1912) Npecimens of T. irt ndlandiana. which has bcrii recently

discovered at Madrira Hniniiiock. inar the cxtrfinr soiithrrti |.(iiiit of

Florida, and, also, at I'uinpkin Kiy, by a concspondciit i>\' I'rnl'. Sar^;i iit.

Thrinax drudei Hccc. in Wchbia <li L'. .Mart., 11 {V)U7), _'(,". T. multiflora

(non Mart.) Wright, PI. Cidj. n. 39G5.
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The Icai'cs are whitish or greyish on the lower surface, where they are,

also, sprinkled \vith very small whitish-brown dots, not easily distinguish-

able without the assistance of a lens ; the segments appear to be very closely

longitudinally veined by numerous secondary nerves. The spadices are

divided into several partial inflorescences, which are composed of slender,

subulate, straight and rigid branchlets, which form all together rather loose

ovoid or oblong panicles. The flowers and fruits are sessile on the branchlets.

The fruits are very small, and hardly attain 4 mm. in diam., but those

seen by lue are not perfectly mature, although sufficiently evolute to show

the albumen completely perforated from base to top; and in this the plant

would appear to be quite distinct from T. punctulata which it otlicrwise

resembles in its straight, rigid, flower-bearing branchlets, and in its very

small fruits. (Figure 165).

T. drudci is known to me only from "Wright's specimen n. 3965, which

presents no thoroughly mature fruits and no flowers.

Thrinax punctulata Becc. in Webbia di U. Mart., II (1907), 280.

Figure 165. Thrinax drudei. a, fruit with the perianth as seen from below; b, seed;

c, seed cut longitudinally through the embryo. From Wright No. 3965.

As it appears in the photograph (Plate 166) taken on the precipitous

limestone cliffs of the forest-clad Mount Guanajay, this is a very

elegant palm, which attains about forty feet of height, and has a straight

cylindrical stem, marked by the usual approximate ring-like scars, and is

terminated by a rather well furnished and elongate crown of leaves. The

leaves have rather enlarged, elongate, ascendent bases, from which the long

and slender petioles, sustaining the elegant radiately divided blades, rise in

graceful curves. The dead leaves do not remain long to cover the trunk,

which, except at its summit, is naked and of the uniform diameter of 7-8

cm. throughout. The base of the trunk has the same system of rootlets as

in T. xvendlandiana. The leaves have the divisions whitish on their lower

surfaces, where they are, moreover, more densely dotted than in the other

species, with small, ferrugineous, elliptical scales, and have 10-12 very

slender, secondary nerves on each side of the midrib. The primary branches

or partial inflorescences form rather dense ovoidal panicles, composed of

slender flower-bearing branchlets, of which the lower and larger are 7-8 cm.

long. The flowers are unknown. The fruits are quite sessile and very small,

barely attaining 4 mm. in diameter. Tlie seed is only 2.5 mm. in diameter

and has the intrusion of the integument broadly conical, reaching to about

the center of the albumen. (Figure 167).



Figure 166. Thrinax punctulata.
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This species is known only from the specimens distributed by Van
Hermann under n. 4245, collected on the same Mt. Guanajay in the Province

Pinar del Rio, where the photograph was taken. The specimen l)cars only

fruits and the flowers remain unknown.

As I have already pointed out (see under T. drudei) there is much
resemblance between T. punctidata and T. drudei in general appearance,

and it is necessary to obtain better specimens with flowers of both to estab-

lish these species on more sure diagnostic characters. Probably T. drudei

is from the east of Cuba, as most of Wright's plants are, and T. punctulata

is its representative form in the west part of the island.

Figure 167. Thrinax punctulata. a, portion of a fruiting branchlet; b, fruit with the
perianth as seen from behind; c, seed showing the hilum; d, seed cut longitudin-
ally through the embryo. From Van Hermann No. 4745.

COCCOTHRINAX
Sargent in Bot. Gaz. XXVII (1899), 87; Becc. in Webbia di U. Mart.,

II (1907), 288. Thrinax (partim) auct. plur. Thrincoma O. F. Cook in

Bull. Torrey Bot. Club, 1901, 539. Tringhis O. F. Cook 1. c, 544.

A. Leaves of adult plants very deeply divided into a relatively few

(25-30 at most) segments.

a. Leaves conspicuously silvery-white underneath, with very rigid

radiating segments. Flowers more or less pedicellate.

C. miraguano

aa. Leaves green on both surfaces. Flowers sessile. C. rigida

AA. Leaves having the blades entire in the center for at least the third

part of the entire length, but usually more than that, and divided

at the periphery into numerous (35-40) segments.

a. Leaves lustrous on the upper surface, and greyish or whitish

on the lower.

b. Flowers with 12 stamens. Fruits more or less pedicellate

on the lower part of the brauchlets, almost sessile above.

C. martii
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bb. Flowers with 6-9 stamens. Fruits borne on a pedicel

3-5 mm. long. C. acuminata

aa. Leaves slightly ferrugineous (not silvery-white) on the lower

surface, divisions strongly striately-veined on both surfaces.

C. crinita

Coccothrinax miraguano Becc. in Webbia di U. Mart., II (1907), 295.

Thrinax? miraguano Mart. Hist. nat. Palm. III. 320; Saiiv. PL Cub.

n. 2378.

This palm grows as isolated, scattered individuals in the plain at

Cayamas in the Province of Santa Clara, apparently much deprived of its

usual associates by the fires, which from time to time destroy the smallej

vegetation of the savannahs. It is not a large palm, as it docs not appear to

surpass the height of 5-6 meters. The stem is cylindrical, probably not

Figure 168. Coccothrinax miraguano. a, portion of a flowering branchlet (the

flowers are pedicellate); b, flower; c, fruiting perianth, as seen from above, after

the fruit has been removed; d, fruiting perianth, as seen from behind; e, fruit;

f, seed seen from above; g, seed, lower surface, in the center is the hilum; h, seed

cut longitudinally through the embryo. From Wright No. 3221.

more than 15 cm. in diameter; it is crowned by hriiliaril. still', silvery leaves,

but is clothed at the same time, perhaps during many years, with tlie dead

ones, or, at least, it remains covered by half burnt vaginas t)f tlic leaf-stalks,

when the blade has happened to be destroyed l)y fin-. Witli time tliese

stumps, also, fall off, and tlic l)a.se of the trunk remains for a certain disl.iiicc

above file soil naked and marked by a|)i)ro.\imnte ring-like scars.

The expanded /fares of the full grown plant are of a very stilV tcxtui-e,

orlijciiiar, divided into 20-25 or even 30 radiating segments of a licnitiful
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silvery-white on their lower surfaces. The flowers are small, have 8-9 stamens

and are more or less pedicellate. The fruit is spherical, 8-9 mm. in diameter

;

the seed is 6.5-7 imii. in diaiiu'ter and is marked by 4-5 vertical folds.

(Figure 168).

This is one of the most peculiar, and at the same time one of the l)ettcr

known palms of Cuba, where apparently it is rather widely distributed (see

Webbia 1. c.). It grows also in the Isla de Pinos according to the specimens

distributed by Curtiss (n. 423), but these specimens differ slightly from those

of the larger island in having almost sessile flowers. (Figure 169).

Figure 169. Coccothrinax miraguano (novo geronensis). a, portion of a flowering
branchlet (the flowers are sessile); b, inner view of a flower, from which the
ovary has been removed; c, flower seen from behind; d, seed, lower surface
in the center is the hilum; e, seed, upper surface; f, seed, transverse section;

g, longitudinal section of a seed through the embryo; in this section the albumen
seems homogeneous, the cut not having severed any fold of the integument.
From Curtiss No. 423.

Vernacular names: "Miraguano, Yuraguano, Guanichiclic."

Coccothrinax rigida Becc. in Webbia di U. Mart., II, 299. Thrinax rigida

Gris. et Wendl. in Oris. Cat. PI. cub. 221 ; Sauv. Fl. Cub. n. 2377.

This is known only by the specimens distributed by Wright with n.

3220, probably collected in the east of the island.

It is evidently related to C. wiraguaiio, but it is a smaller plant, the

leaves have fewer, narrower, and less stiff divisions, and these are devoid

of the beautiful silvery coating on the lower surface. The flowers are sessile;

tlie fruits are unknown. (Figure 170).
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Coccothrinax martii Becc. in Webbia di U. Mart., II (1907), 305. Thrinax

martii Gris. et W'endl. in Gris. Cat. pi. Cub. 221 (partim?); Sauv. Fl.

Cub. n. 2373 (partim?).

Collected only by Wright, probably in eastern end of the island, and

distributed under n. 3219.

It is characterized by its leaves being rather deeply divided into numer-

ous (about 38) segments, which are lustrous aboA'e and silvery-white under-

neath, by the flowers having 12 stamens, and by the fruits (7-8 mm. in

diameter) borne on a pedicel 2 mm. long on the lower part of the l)ranchlets,

and sessile above ; under the lens the surface of the fruit appears very tinely

punctulate-scabrid. (Figure 171).

Coccothrinax acuminata Sargent in Bot. Gaz., XX\II (18''9), 89; Becc.

in Webbia di V. Mart., II (1907), 313. Thrinax acuminata Gris. et

W'cndl. in PI. Cub. Wrightianae n. 3966 (nomen in H. Kew.) ; Sauv.

Fl. Cub. n. 2379; G. Maza, Xociones, etc. (1893), 51.

Figure 170. Coccothrinax rigida. a, upper end of a flowering branchlet; b, flower;

c, perianth as seen from behind. From Wright No. 3220.

This is another of the palms discovered by Wright, prol)ably in llic cast

of Cuba; it has been distributed under the n, 3966. The specimens liavc no

flowers, and bear fruits not thoroughly mature: tlirsi\ however, arc charac-

teristic, as they are distinctly pedicellate (tlie pc.iicil is 3-5 mm. long) and

not perfectly spherical, as in most species, but more or less distinctly globu-

lar-turbinate and apicidate, and have the surface finely and den.scly granu-

late?. The loaves arc silvery-white on the lower surface and are dividc<l into

al)()Ut forty .segments. Inside the fruiting perianth tin' reiuains of (i-D

stamens arc distingui.shable. (Figure 172).

Coccothrinax? crinita I'.ccc. in Wcbl)ia di V. Mart., II i]'X)7). 331. Thrinax

crinita Gris ci Wcndl. in Wri.uln. i'l. Cub. n. .V)(,7; S.niv. i'l. Cnh.

n. J.'.XU.

I have doubtfully included this very impericeuy Known pain

genus Coccothrinax, as it has a general likeness to V. anjuiliti. Jt
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however, from all the other Thrinax-like palms found in Cuba by its leaves,

which are relatively large, divided into numerous segments (about 40) and

not silvery underneath, but very faintly covered with a thin slightly rusty

coating, which seems to vanish in the old leaves.

The specimens upon which the species is founded consist only of leaves

and of portions of the fibrous net resting at the base of the petiole and

composed of very fine brown filaments. This is perhaps another of the palms

growing only in tlie east of the island.

Figure 171. Coccothrinax martii. a, portion of a flowering branchlet; b, flower,

front view; c, flower as seen from behind; d, fruit; e, seed from a not quite
mature fruit. From Wright No. 3219.

NOTE ON STEM THICKENING IN PALMS
It is now a very well established fact that the stem of several palms

increases eonsideral)ly in diameter, especially in its basal part, and this

increase is said to be caused by a secondary growth, which, while it chiefly

takes place in the fundamental i)arenchymatous tissue, is, also, in a small

measure, developed by the formation of new fibro-vascular bundles.* I think,

however, that the abnormal increase in diameter, or bulging, of the woody

cylinder of certain palms in their intermediate, or upper part, which results

in fusiform or clavate shaped trunks, is of a somewhat different nature from

the more common form of thickening, observed in numerous palms, especially

in those with a eocoid trunk.

*Zodda: SuU'ispes.simento dello stipitc di alcune Puhne, in "Malpighia" v. XVIII
(1904), page 33.
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Martius supposes that the peculiar structure of the fusiform or Inilging

trunks! may have originated in an increased number of leaves thrown out

during a period of maximum vegetative activity of the plant, wliich subse-

quently and gradually decreased. This same explanation is accepted by Dr.

J. "W. Harshberger in his paper on the hour-glass stems of the Bermuda

palmetto.t In this palm the stem frequently exhibits one or more waist-like

constrictions, or hour-glass contractions, with interposed swellings, which are

produced, according to this observer, by alternating periods of seasons favor-

able or prejudicial to the perfect growth of this palmetto. These periods are

in direct correspondence with a larger or smaller crown of leaves, the larger

diameters of the stem corresponding, of course, to the periods in which, as

Figure 172. Coccothrinax acuminata, a, portion of a fruiting branchlet; b, fruit

not thoroughly mature; c, the same fruit as seen from behind. From Wright
No. 3966.

the more numerous leaves sliow, the vegetative forces are most active. Tlie

author adds, also, that "The increase is due to the expansion of tlic i),iren-

chyniatous fundamental tissue, which separates the vascular bundles iiccoiii-

panicd by an increase in the cell-cavity and l)y the increased tiiickoniug of

the walls of the .selerenchymatous fibers which support the bundles."

If we take a special case of bulging, that for instance of I'rilch-anUa

wrightii, we may imagine that in youth the trunk for a certain time remains

more or less cylindrical, probably on account of the uniform vegetative

\Hartiut: Hist. nut. I'nini.. v. Ill, pnfre I,XXXIV.
JI'rcK-ecdings of the At-iulemy of Nat. Sr. r.r l'liilml(l|.liin, 19(1.-., piifft- 701.
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activity of its crown, but, when an increased production of leaves begins, it

broadens gradually in its upper part, till the moment arrives at which the

plant reaches and passes the maximum of its vegetative activity. Tlic

production of supernumerary leaves now gradually ceases, giving origin to

the inverted phenomenon or the tapering of the trunk at its upper end.

Such apparently is tlie process by which we may hold that the production of

a fusiform or clavate trunk has been brought about. But the economic or

utilitarian side of this contrivance consists, as I believe, in the building of a

store house of reserve materials, to be utilized during the reproductive period

of the plant, for it seems that the anomalous swelling decreases in size, when

the plant begins to bear fruits. In this connection I have to observe that

those palms with large and bulky trunks, as Sagus, Jubaea, Washingtonia,

etc., have these of a soft pith-like texture in the interior, while their paren-

chymatous cells are filled with starch grains, especially in the period preced-

ing the first emission of the spadices, that is, at the beginning of the repro-

ductive period. We may, therefore, by analogy, suppose that the bulging of

the trunk at a determinate period of the life of certain palms, may prove

useful to them as magazines of reserve materials which accumulate there

during the period of maximum vegetative activity of the plant, to supply the

needful nutriment to the reproductive organs when the decrease in that

activity shall set in.

The increase in diameter of the trunk in palms is certainly not a con-

stant fact, for very many of them retain a trunk of unvarying thickness

throughout their lifetime, as do those of an arundinaceous, calamoid or

arecoid (cylindricus—Mohl.) type. But even where a general or local

augmentation in thickness does take place, this is not always of the same

nature ; different causes must intervene both where there is a general increase

throughout the entire trunk as in several palms of the cocoid type {Jubaea,

Washingtonia, Livistona, etc.) or where only a bulbiform thickening takes

place at the base (as in Acantophoenix crinita, Latania comniersonii,

H'yop]iorbe commersonii, etc.), or again where the increase is represented by

a more or less pronounced partial bulging in the intermediate or upper part,

as in Iriartea ventricosa, Acrocomia fusiformis, PritcJiardia ivrightii,

Hyphaene venticosa, etc.

To better explain the difference between these different structures in the

trunks of palms, I think that it will not be entirely useless to expound here,

very briefly, my conception of the general structure of the trunk of a palm.

The prinLOrdial leaf of a palm, when fully developed and furnished at

its base with a primordial root, produces from its axil a second leaf; this in

its turn emits a second root which makes its way through the fundamental

tissue of the corm-like base of the preceding or firstborn leaf, but externally

and above the firstborn root. The progressive evolution of the entire plant

is apparently a repetition of this phenomenon, from which it results that

the more recently produced roots must be the more external, and that tlieir
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appearance must be in direct correspondence with the more internal, or

last formed leaves.

According to these views we may suppose that in the vegetative cone

of the trunk of a palm, the phenomena occurring in a primordial leaf are

repeated as many times as there are leaves in the crown. The entire body of

a palm should, therefore, be considered as a sympodium or an aggregate of

several unities, each represented by one leaf furnished at its base with a

vital node, from whence descend the fibro-vascular bundles, which ultimately

end in corresponding roots.

The incipient tibro-vascular bundles descending from every newly formed

leaf should, therefore, from the beginning, be considered as containing the

elements of new roots and as corresponding to the first root issuing from the

node of a primordial leaf. Such descending bundles, if they were not

prevented by the continuous change of position of the leaves, as these

gradually expand, would penetrate gradually and vertically the central part

of the woody cylinder down to the roots; but as everybody knows, the new

leaves are, during their expan.sion, gradually transported towards the

periphery of the stem, and consequently the fibro-vascular bundles derived

from the bases of these leaves are obliged to follow them, and to take the

well-known course from the periphery towards the center of the woody

cylinder, from whence they can freely descend throughout its entire length

down to the base. Here, however, of necessity, the vascular bundles are

forced to bend again towards the periphery, because they need to be urgan-

ically connected in one way or another, with the roots. This connection,

however, cannot be made with the old pre-existing roots, because these occupy

the central part of the base of the trunk, and because every new emission

of roots always takes place externally to and above the old ones.

Generally it is believed that the new roots originate quite independently

of the vascular bundles of the central cylinder, but that a connection is

established later between the bundles of the roots and those of the stem.*

But my observations, however, confirm those of Meneghinit, who has demon-

strated that in Chamaerops humilis "The fibro-vascular bundles of the roots

are direct continuations of those descending from the leaves and more

especially of those which being the last formed are peripheric;" and I will

add that the point of emission of a new root is, in consequence, pre-estab-

lished by the position of its corresponding leaf. To strengthen this opinion

I would remark that, in cultivated palms, there is always a correlation

b(?tween certain leaves and certain determinate roots, so that if a root be

injured by disease, or is killed by other cause, the corresponding lial' alsn

shows signs of decay, and vice-versa. It may, also, be observed Unit a new

root can never originate in direct correspondence to an old or ilrad leal'.

'Drabble: On the Anntomy of the Roots of Palms in Trmis. I, inn. .So,. I.

.Ser. VI (I90i). IJot.iiiv, \mfv VVX
iMeneyhini: Ilicorchi- .siilla .stnillura <lrl caiilc drllc piaiitf .\I(>ii()<(.lil.<li.n

pane 101, tab. VIL 0.
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This is proved by tlie fact that when a palm loses its central shoot no new

roots make their appearance, although the more external leaves may remain

alive and retain their functional activity for several years afterwards.

From what I luive ol)served, the new emission of roots happens only

when the newly formed leaves begin to expand. This exposition of the mode

in which new roots in palms are emitted, is corroborated by what takes

place when, for example, we desire, for horticultural purposes, to transplant

a palm (a Phoenix or a Cocos, for instance). We are then obliged to cut

away the greater part of its roots, and also the older, but not yet quite

functionless, leaves. We can then see that the new roots make their way
externally to and above the old ones, on the periphery and at the base of

the trunk, as soon as the newly formed leaves begin to expand.

From all I have now said, it seems to me certain that a correlation

exists between the emission of new leaves and that of new roots. This

parallelism apparently exists, also, in the number, form, and disposition of

the vascular bundles of the roots, and in the form, nimil)er, and disposition

of the primary nerves in the primordial leaves. ' The existence, therefore,

of an uninterrupted continuity between the vascular bundles descending

from the leaves and the new roots, appears extremely probable ; it is, indeed,

an unavoidable consequence of the necessity of a physiological connection

between the hypogean and the aerial system.

The result of this continuity of the vascular bundles descending from

the new leaves down to the base of the trunk is that we find at every new
vegetative period an increased number of newly formed vascular bundles;

these must not, however, be regarded as elements of secondary growths, but

as true primary formations striving to intercalate themselves among the pre-

existing vascular elements. An interstitial augmentation of the number of

vascular bundles thus takes place, which in the case of those palms whose

stems are unable to distend their outer or cortical coatings (areeoid, arund-

inaceous, calamoid trunks) increase their internal solidity; while those trunks

whose tissues are of a soft nature and which, on account of the loose structure

of the peripherous parts of their woody cylinders, are susceptible of distension,

(which is especially the case in palms of the eocoid type), will increase in

girth. In this latter kind of trunks even the fundamental parenchymatous

tissue may find room for cellular multiplication. If, therefore, in any

tran.sverse section of the lower and thickened part of a palm stem new,

young, vascular bundles occur, I am inclined to suppose that this fact is

not to be attributed to a neoformation process, but to an extension in length

or to a division of the new bundles derived from the nearly expanded leaves

in their tendency to produce new roots. Of these bundles, perhaps only a

portion reaches the base of the trunk to produce bulbous enlargements

and cause the emission of new roots there; other portions may be arrested at

different levels and contribute only to the solidity of the woody cylinder;

or, at times and under certain circumstances, they may force their way
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outward, appearing as adventitious roots; for it seems that \\\c entire mass

of the vascular bundles of recent formation is endowed with a latent

potentiality of producing adventitious roots, whenever a portion of it is

able, under favorable conditions of ambient, to pierce an opening through

the external cylinder. This is what happens in those palms which produce

large masses of adventitious roots in the epigeous parts of their trunks,

for instance, in I'hrixar uendlandiana and, more especially, in Gaiissia priu-

ceps among the Cuban palms, and, also, among the palms cultivated in our

country, viz., Washingtonia, Phooiix dactylifera, etc., when they meet with

suitable conditions of temperature and moisture.

From the observations made above I am led to conchulr, that tlie bulging

of the stem in palms is due to the same ordinary processes which cause the

lengthening of the vegetative cone in the normally developed stems, and it

apparently depends, not upon a secondary growth of the already formed

elements, but, while it is partly due to the greater number of fibro-vascular

bundles produced (and, also, perhaps, to the greater diameter of their ele-

ments), yet, in a still greater measure, it is the effect of the greater diameter

of the cells composing the fundamental tissue and of the larger intercellular

spaee-s, the increased diameter of the cells being obviously caused by the

accvunulation in their interiors of a large quantity of starch grains, or of

nutritive fluids, all of which are due to the increased vegetative activity of

the plant, in the moment that precedes the beginning of the reproductive

period.

This was, also, the opinion of Jlartius, who, speaking of the fusiform

stem of Iriartca vcntricosa (vol. Ill p. LXXXV), writes that the swelling

is produced, not so much by an increase in thickness of the wood, but jirin-

cipally by the more abundant and more lax parenchymatous tissue. Wliih'

greatly regretting that he had been unable to analyse the trunk of the said

palm, when he had the opportunity of doing so, he reproduces a mauuscript

note of Pluinier on the swollen trunk of Euterpe? vinifera {Pseiid-ophornis

vinifera Becc). Of this palm Pluniier says that at the point where the

upper portion of the inflated part begins to tniicr ( iMirresponding to the

period in which the plant is about to produce Iruit lor the first time), the

tis-sues of the inflated part are soft mikI imlpy and contain a great quantity

of a very sweet juice, from which, liy rirniinl.it ion, a kind of wine is made.

The pith-like parenchymatous sulistanee of the interior of the swelling must

be very .soft and the juice it contains very al)undant, as this latter is

obtained simply by .scpieezing tlie parenchynuitous tissue Ix'tween the iiaiuls,

after it has been reduced to a paste by repeated l)eatings witli a pesth,*

•Of Ir'utrtea renlrirota Mart, writes, (v. HI. piitfc I.XXW): (Jiiaiii.-mi sit in ilia

parte tiimida lljciii compnge.s, qui flhriiriiiii <li-i'iirsiis el (|imc iid miilcrii-iii ((•lliiliisnin niliii,

examinarr, diim in palmae pntria coiiiiiioniliiir, (|iii)(l viildc doli'd, m^fflrxi, iillami'ii iiiilii

persuaded, in illo caudiris fu.so materiein liRiii iic<' frceiuriilion-ni, me .spissiorciii fssc, iiiimo

parcnehyma, flitris pcrciirNiinn, interiora laxiiis (jiiatn in rrlicpio caudicc rrplcrc.

And of the Euterpe? vinifera (I'seuilophoenix) it i.s .said (1. e. p. LXXXV!.): CnTislal

vcro liaec ningulariN cuudicis struma e siilistuntia omogenca, incdullosa, fructii .Mclmiis
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When the swelling of a fusiform trunk has attained a certain diameter,

it probably remains unchanged for tlie lifetime of the plant. I can, how-

ever, produce no personal observations on the subject. Certainly the same

cannot be asserted of the bulbous ba.ses of some arecoid trunks, as those men-

tioned above, nor even of the entire lower portions of others of the eocoid

type, for in lioth cases an increase in diameter has been unciuestionably ascer-

tained liy nunicrous observers. I have myself perceived by careful measure-

ments tiie increase in bulk of the stem of a Jubaca spectabilis cultivated in

my garden near Florence. This I measured in the year 1906 on behalf of

Prof. Strasburger* and ascertained that it, at that time, was 3 m. 30 cm. in

girth at about 10 cm. above the ground, whereas, in August, 1911, it had

increased to 3 m. 71 cm.

In such a kind of trunk the augmentation in diameter may be cor-

rectly attributed, in a great measure at least, to a secondary merismatic

multiplication of the fundamental tissue; but .still more, I think, to the

interlocation between the pre-exi.sting elements, of a large number of fibro-

vascular bundles descending from the vegetative cone at every emission of

new leaves.

spissiore et fluulo scatet saccharino, quod sapore eum dulcissimo liquore Coci nuciferae

iiimio iiiti-rdiim cum succo expresso Arundiiiis sacoharifcrac potest comparari, atque a
vcnitcirilius pro pxtinguenda siti bihitur.

Uel)cr die Verdickungsweise der Staemme von Palmen, in "Jahrbiich. fur wiss. Bot."

XI,III. K page GOT.



The Propagation of the Date
RALPH D. CORNELL*
POMONA COLLEGE

The propagation of the edible date in the arid, southwestern regions

of the United States is an industry that has but recently been put upon a

commercial basis, although the United States Department of Agriculture

made its first importation of date palms about twenty-five years ago. The

area in which this palm will thrive and mature fruit is necessarily limited

in this country because of the intense heat that is required for the several

months preceding and during the ripening of the crop ; so that the industry

seems now to be confined to a few localities such as the Colorado Desert

region, the Chuekawalla country and Palo Verde mesa, the Imperial Valley,

Yuma, Arizona, and regions about Phoenix and the Salt River Valley. The

results obtained from seedlings and imported plants tested in these regions

have been so satisfactory and highly profitable that private companies and

individuals have gone into the rearing and growing of dates on a sufficiently

large scale to eliminate doubt as to the future magnitude of the industry.

They are already beginning to propagate their own plants. And this phase

of date growing will naturally increase as tlie orchards from which jiropa-

gating material can be drawTi, increase.

If propagation is attempted from seeds, about one-half of tlic seedling

plants will be male palms and practically valueless; for the male i)aliii does

not bear fruit. And since one male palm will suffice to pollinate the flower

clusters of an acre of female plants, it becomes necessary to destroy about

forty-nine out of every fifty of these male plants that have required months of

care and attention before their sex could be determined. This method is, there-

fore, obviously wasteful and expensive. On the other hand, of the possible

forty or fifty female palms that will be obtainable from a hundred seedlings,

there may be but three or four, and sometimes only one, that is of a quality

sufficiently fine to make it worthy of consideration for commercial juirposes.

(Opinion varies so that no drfiuitr niimlirr (•.in lie irivm. Sumc rlniin tli;it

a-s high as ten per cent, of llic IVmali's will iinidiicc ^rodil fruit). All of \\\f

remaining female plants bear fruit that is ol' a (|uali1y inferior to Ihis and

of as many difTcrent characteristics as tliere are different seedlings from

wliich to pick fruit, since the seedling date sports very (Iccidediy, this

tendency varying in degree .some\\li;it with tlic \;iiicly nf seeds |ii,iiited. it

is thus seen that from a possible hiuidi-ed seeds, hut a \cry few pahiis hear

desirable fruit; and these wouhi \ei-y proli.iljly he sn (lillVreiil in llavnr, enlor,

size and other characterisliis thai tliey enuld not lie sland.irdized as imuii-

•Mr. Cornell has spent some considmililr time iimiiii(; the dale nrcliiirds of Sciulliirn

Ciiliforniii during the lust two years.
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mereial varieties unless there were some way in which a variety eoukl he per-

petuated. This way is evidently not from growing seedlings.

Palm oflf-shoots are small suckers which grow from the sides and around

the hases of the larger palms; and it is from these off-shoots that all standard

varieties of commercial dates are grown, since they will root and grow into

palms that hear fruit identical with that of the parent plants. The Arahs

have known this fact for generations and have thus established many distinct

varieties that can I)e found in al)undanc(' in tlie old date growing regions

Plate 173. This illustrates the way in which the oif-shoots are unloaded at the

after being dipped and hauled from the station. They sometimes lie for

two days before being planted.

around the Persian Gulf and the Algerian deserts. They think of growing

date palms in no other way and will carry off-shoots of a choice variety

on camel back, for a journey of days, to plant them in their own gardens.

And, thus, the problem of establishing and maintaining standard commercial

varieties has been solved most satisfactorily.

As the date palm is not indigenous to America, the question of intro-

ducing and establishing it here, presented a rather difficult problem, since it

was necessary to import these off-shoots from half way around the globe.

The United States Department of Agriculture was the first to bring in
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plants: and the impetus gained from their small importation of a quarter

century ago, has been such that one private concern, alone, imported 15,000

oflf-shoots, in the summer of 1913, for commercial planting in and about the

Colorado Desert. These shoots, which weigh anywhere from ten to fifty

pounds, are severed from the parent tree by means of heavy chisels made

especially for the purpose. After painting the severed Imtt-ends of the

shoots, their tops are trimmed and the whole plant is wrapped and sewed

in a covering of palm fiber or burlap, preparatory to sliipiucnt. They are
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before being ailniitteil as boua fide citizens to the date world of the United

States.

After being thus rudely torn from the side of the parent plant to make

a ninety day journey over land and sea, at the end of which they are given

a half liour bath in a solution strong enough to kill all animal parasites,

these young date palms are hauled to their new home where the rooting

process is to take place. Here, they are unloaded on the ground and lie

in the burning heat, sometimes for two days, before they are set in the

ground and watered. This exjjosure to the dry air and intense heat tends

to dry tli(>iii thoroughly and stop any fungous growth that may have started.

This photograph shows a bed of seed flats ready to receive the seeds; the

Ijoxcs have been sunls in the ground and filled with soil; after planting
and covering, the bed can be easily flooded with water from the ditch.

.•V fair idea may here be gained of the barrenness of the desert. The
darkest clumps are mesquite; the low growing, lighter colored clumps are

salt bush, grease-wood, etc.

as well as to reduce the danger to the palms of rotting after they havi' bi-en

planted. Thus far, the shoots seem to have been indifferent to niui-h liarsh

treatment; but after planting in the nursery rows, they demand skilled and

systematic attention. They must be kept continually moist and are generally

watered every other day for the first six weeks. After this time, the fre-
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(juency of the irrigations may be gradually diminished as the young shoots

establish themselves in their new home; but the plants should never be

allowed to approach a state of dryness. During the first few weeks that the

roots are starting, it is considered fatal to the life of the palm to disturb

its position in the least, an idea that has grown to be almost a superstition

with some who claim that the slightest jar to the plant during this period

will injure the new roots and kill the palm. Undoubtedly the rooting process

is slow and laborious, it being a not uncoiiunon thing for an off-shoot to lie

dormant for a whole year before evidencing any signs of life, though uiost of

the shoots will be well rooted at the end of eight or nine months. The per-

centage which' lives varies with the variety of the date, with the condition of

the plants upon their arrival, and with the treatment which they receive in

the nursery ; but the rooting has been generally successful.

Although the commercial date must be propagated from off-shoots, as

previously stated, it sometimes becomes desirable to grow seedlings for a

windbreak, or from which to experiment on new varieties. It is because

of the tendency of the date to sport that new fruits can be obtained from

seedlings, very few of which may be far superior to their parent kind.

Although it is generally a slow and unsatisfactory method of establishing

an orchard, to plant seedlings and go through the long and expensive process

of selection and elimination, if one is so fortunate as to draw a prize plant

out of a possible hundred or thousand seedlings, he may be well repaid for

his pains; for all new varieties must originate from seedlings. This choice

seedling can be encouraged to produce off-shoots and by their propagation,

one could in time establish this new variety to the ultimate good of the date

industry.

And so it is that a word on the growng of the seedling may not be

amiss. It is generally thought that while the date does not come true to

seed, there is, nevertheless, a slight tendency of the offspring to resendile

somewhat its parent type ; so tliat, in planting seeds, it seems wise to select

them from choice fruits. These are generally soaked in warm water for

about a week before being planted, to hasten their germination. They may
then be planted in seed flats or in the open ground according to the con-

venience at the time. However, planting in boxes miikes ciisier the subse-

quent handling. In any event, soil should not be used. 1h;it eontnins

sufficient alkali to injure an ordinary field croj). The seeds should be covered

to a dcfith of one or two inches at a distance of three or four inches apart,

after which it is largely a matter of keeping them watered. Wlien a few

inches high, they are set out in rows where they can be ciind for till old

enough to show their sex, if they are desired for selective |iiir|i(is(s. and

should be given enough room not to crowd for at least four ycai-s. when the

sex of most of the plants will have been determined.

When <iff-slioots have become well rooted, or when these seeillings have

thus lieen sorted, they are ready for orchard form, where •ihoiit (il'ty iialnis
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are set to the acre. If well favored by suiTicient irrigation, cultivation and

intense heat, these young plants will begin to bear in three or four years

from the seed or oif-shoot. By ten years, they will attain a maxiuuuii

capacity of fruiting which will endure throughout the life of the palm. The

date is known to grow and bear fruit for at least a century. When it has thus

become established in orchards of the southwest, offshoots will be produced

in sufficient abundance to forego the necessity of importing them from

abroad; and their propagation u-ill be made possible at much less cost and

with a greater degree of certainty than now exists.



Imported Wirieties of the Avocado
for California

K. A. RYERSOX
ASSOCIATE EDITOR UNIVERSITY OF CALIFORNIA JOURNAL OF AGRICULTURE

In the development of so promising a commercial enterprise as the

culture of the avocado has proved to be, naturally the question of the most

suitable varieties is paramount. During the past two or three years, there

have appeared many varieties, originating locally, some of which lack little

of being classed as ideal commercial fruits. However, no matter how well

adapted to the demands of the market these varieties may be, there is still

room for improvement. The season in which avocados may be secured at a

reasonable cost needs to be lengthened : we now have varieties that give us

fruits almost continuously throughout the year but the quantity is limited.

The extension of avocado growing into the cooler parts of California

depends on the securing of the hardiest types, and this requires the careful

exploration of the native avocado districts of the world. But little has been

done in this line as yet; we do not know what possibilities lie undiscovered

in the highlands of Mexico, Central and South America. Mexico has received

the mo.st attention so far. The grower, in the end, will not be satisfied until

he has the very best that the world affords. The first steps in this direction

have been made for the most part by private concerns, the government having

attempted little thus far. The first exploratipns have greatl.v increased our

number of commercial varieties and have added iiuich to the length of the

season in which avocados will be able to be obtained reasonably and plen-

tifully.

It is a recognized fact that the fruit intended to be placed on the eastern

market must be of the thick skinned type in order to withstand shipment

without great loss. Also, in order to compete on an e(|ual footing with the

Florida avocado, this type will have to l)e adhered to. We can not expect

a jirofitable return unless the California product is equal to or better tiuin

that of its competitor. The thin skinned type is admiratily siiitrd In the

local market and to growing for home use, since it is, as a rulf. very prolilic

and .somewhat hardier than many of the larger thick skinned fruits in our

list at present. Nevertheless, it is not reasonable to conclude that if a choice

variety is somewhat more tender than a more inferior variety, the latter

should be planted in preference. If it is profitable to protect an orange

grove from the ravages of the cold, how much more reasonable to protect

fruit yielding far greater returns than the orange.

It is to the highlands of Mexico, Central and Smith Ann ric;i thiil «r

must look for new varieties of the avocado, that will i)e .suitable t" our

climatic conditions. Because a variety is rated as a ]Mexican or Central or



Phtte 176. Fruit of Ideal, about seven-eighths natural size.
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South American variety, it does not follow that it will be adapted to our

conditions. All conditions of climate are found in these regions, from those

of the torrid tropical lowlands to those at the altitude of perpetual snows.

The regions from which the greater majority of our new introductions have

come are the highlands of ]\Iexico ranging from about four thousand five

hundred to eight thousand feet in altitude; notably Atlixco, 7000 feet;

Queretaro, 6000 feet; Guanajuato, 6800 feet; and Guadalajara, 5400 feet.

The climatic conditions of these regions are strikingly similar to those of

much of California; in parts the rainfall is even less than that which most

of Southern California enjoys. iMuch, then, is to be expected from fruits

of these districts. Practically the whole of Central and South America

remains to be explored. Travelers report types and varieties of the avocado

at the present time unknown to our horticulture. No one can accurately

predict the extent to which this fruit may be cultivated in the future.

The importation of the avocado from these regions south of the United

States has been successfully done by three parties in Southern California,

—

:\rr. D. E. Clower of :\ronrovia, :\Ir. A. R. Rideout of Whittier. and the West

India Gardens of Altadcna.

One hears and reads of the so-called imported varieties without knowing

just what has been accomplished along that line, and it is in order to show

the extent of this work, that the following list is presented. It gives as

completely as po.ssible those varieties that have l)een imported up to the

present time. Wherever possible the lomiilrtc pomological description is

given, but this is manifestly impossible in all cases, as the material is not

available. When all have fruited in this country, there may be some

variation from the parent type. However, all conditions are so similar to

those of its native liomc thai it is doulitfiil if tliciv will lie iiiudi deviation

from type or from the tiuir of tlir I'l-iiitiiii,' season.

The following three varieties wciv inlrodiiiMd h.v 1). K. ('lower of

.Monrovia. California, from Mexico and Simth America. lie has also several

several other varieties under trial.

TPEAI;

Description: Form, pyrifnnn: size, large: diineiisioiis. li'iifrtli. seven.

rough; color, green; skin, thick an<l iiard, se|)arating i-eadily from llie llesli

;

llesli, ricli, creamy yellow; texture, smooth and oily; fibre, none: Ihnur,

very fine; (piality, fir.st; seed, small, tiu'lit in eiivity: senson, .Mareli tn .luiie.

Mexico.
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the Hesh: flesh, creamy yellow; texture, very oily: fihiv. none: Havor. very

rich and pleasant
;
quality, first ; seed, small, tight in oavity : season, ^March

to June, ^lexieo.

Chili

Description: Form, pyriform; size, medium; weight, twelve ounces;

color, green ; skin, thick and tough, separating readily from the flesh ; flesh,

creamy yellow; texture, smooth and very oily; fibre, none; flavor, rich and

nutty : quality, very good ; seed, small, tight in cavity ; season, June in Chili.

The parent tree of this variety is growing at an altitude in Chili where

twelve inches of snow is said to fall, showing it to be one of the hardiest of

varieties. The leaves possess the anise odor peculiar almost exclusively to

the small, thin-skinned Mexican varieties. The commercial qualities of this

fruit are said to be such that it commands a price on the Chilean market

that would be considered very high even in this country, despite the fact that

the common small, tliin-skinned varieties are selling on the same market

at three for five cents. Tlie season in Cliili is just the reverse of ours

so that it will proliably ripen its fruit in June in tliis country.

WEST IXDIA GARDENS I^IPORTATIONS

Number Sevex

One of the trees that proved to be mo.st hardy in the California freeze

of 1912-13 is that known as Number Seven, it being untouched even in its

exposed position in the open ground with a temperature of 16 degrees. Tt

was introduced from San Sebastian. Queretaro. ilexico, at an altitude of

between five and six thousand feet. The fruit is of an excellent quality.

Description: Form, oval; size, medium to large; dimensions, length

six, diameter, two and one-half inches; weight, three quarters to one pound;

skin, thick, separating readily from the flesh; color, black; flesli. yellow

.shading to green near the skin; flavor and quality, very good; seed, niediuin.

tight in cavity; season, March at San Sebastian. Queretaro.

Number Nine

Description: Form, oval to pyriform; size, large; color, black; skin.

thick, separating from the flesh; flesh, medium yellow, tinged greenish near

the skin; seed, medium, tight in cavity: season. July and .Vugust at Caiwula.

Queretaro.

QuERET.\RO (Number Eleven)

The (Queretaro is one of the very prolific varieties, and tlie \-oiing Irees

now growing here .seem to flourish well.

Description: Form, oval; size, medium large; (liiiiensinns, lenglli. live,

rliaiiieter, three inches; surraee. rougli ; color. Mack: skin. Iliiik atul t(iii!,'li;

lli'sli, iiiciliuiii y.'llow, separating readily froiii the skin; llavor, extra line;
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f|iiality, flood to very good; seed, nu'dinni small, tight in cavity; season,

August to October at Canada, Queretaro.

PuEBLA (Number Thirteen)

Description: Form, pyriform, not necked; size, medium; dimensions,

longtli, four, diameter, three inches; surface, smooth; color, purple; skin, thick

and tough, separating readily from the tiesh ; tlesli, yellow, greenisli towards

skin; flavor, fine; quality, good; seed, small, tight in cavity; season, Septem-

ber and October at Atlixeo, Mexico.

Number Fifteen

Young trees of this variety are doing well at the present time in Califor-

nia, and it promises to be one of the best medium sized fruits in a commercial

way. It is of good shape for packing and shipping and of extra fine quality.

Description : Form, oval ; size, medium ; dimensions, length, four, diameter,

three inches; surface, .somewhat rough; color, green; skin, thick, separating

readily from the tlesh; flesh, yellow, smooth and buttery; flavor, rich; quality,

very good; seed, small, tight in cavity; season, October and November at

Atlixeo, Puelila.
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Eedondo (Number Sixteen)

Several round varieties have been imported among the other types and

these have a special advantage over the others in that they are able to be

packed better and grade much more uniformly. "When shipped for any great

distance they are much less liable to injury in transit. The tree from which

this variety was derived is over a hundred years old and is forty feet high.

Description: Form, round; size, medium; dimensions, length, tliree and

one-(iuarter, diameter, three and one-quarter inches; weight. three-(inarters

of a pound: apex, slightly flattened; base, round: surface, somewhat rough;

0. Hedomlo N.

color, dark green wilh Taii-ly iiuiiirrnus, small, ydltiwisli, irrcgiil.-if, siili-

cutaneous dots; skin, vrry thii'k, li;inl ami tou^li, sr|iaratiiig rradily from

the flesh; flesh, creairi color, sliadiiig to grcriiish near llic skin; Icxtiire,

smootli and buttery; fibre, none; flavor, rich, unity and (Iclicious; ([uality,

very e.xccih'nt; seed, small, round-conical, tiglil in cavity: stason, Xovcmbcr

and December at Atlixco, Puebla.

Caufoknia Trapp (Number Seventeen)

Tlic variety known as the Trapp is the leading Florid,

isliTh ruarkets. It is an .•xtrcmcly popular fruit and (oin^

lien it can coirimaiid tlir rancirsi pricrs, i. c, IVdiri OrtnluT li
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first. In California, however, this variety has failed to thrive thus far,

tlioii^'h many attempts have been made to establish it here. From Atlixeo

now coiiios a variety that very closely resembles the Florida fruit in size,

shape, and season and it is of the first' (piality. It is well suited for exten-

sive orchard plantings and is well adapted to the climate of this state.

Description: Form, roundish, sligiitly (ililiqiic, ci-oss section, very slightly

scalloped; size, large; dimensions, length, livi' and one-(|uartci', widtli, four

and three-quarters inches; weight, twenty-two ounces; ba.se. very slightly

tapering, insertion slightly one-sided; apex, flattened slightly: stem, stout;

surface, fairly smooth; color, medium green with few, small to large

irregular raised russet dots; skin, very thick, tough and hard, .separating

readily from the flesh; tlesh, cream color, greenish near skin; texture, smooth

and buttery; fibre, almo.st none; flavor, mild, rich and nutty; quality, first;

seed, medium, oblate, tight in cavity; season, December and January at

Atlixeo, Puebla.

Number Eighteen

Description: Form, long pyriform, sometimes slightly curved; size,

medium large; dimensions, length, six and one-quarter, diameter, three and

one-half inches; weight, about one pound; base, tapering, rather narrow;

apex, rounded; stem, stout; surface, somewhat rough; color, purple \vith
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fairly numerous, rounded, small, yellowish dots; skin, thick, tough and hard,

separating readily from the flesh ; flesh, light cream, tinged green near skin

;

texture, smooth; fibre, none; flavor, mild, nutty and delicious; quality,

first; seed, medium, slender, conical, tight in cavity; season, December and

January at Atlixco, Puebla.

Number Nineteen

Few varieties can equal this one in the unusually high proportion of

meat to seed. It ranks among the very first of all discovered thus far. It

is very large and ha.s a loiigli skin,

irifc Inr liotcl tni.lr. (

(icrsons.

Description: Form, slender pyriform; size, very large; dimensions,

length, .seven, diameter, four and one-(puirter inciies; weight, one and tliree-

qiiarters pounds; base, broati, tapering soinewliat ; apex, round; surface,

undulating, slightly rough; color, dark green with a iiiiinlier of iiiediiini

sized, irregular, indented rus.set dots; .skin, tliick, hard and toiigli, separating

readily from the flesh; flesh, cream, siightl.v grec'nisli near skin; Icxtiire,

smooth and buttery; fibre, none; flavor, rich. l)uttery and delicious; i|n;ilily,

extra good; seed, small to mediiMM, eimical, tight in cavity; season, January

at .\tlixco, (^iierctan).



Pomona College Journal of Economic Botany 433

Xc.MiiKK Twi:ntv-i'i\k

Dcsi-i-iption: Konii, round to i)yrit'oriii ; .size, iiifdiuiii to larf,'c: (linini-

sions, length, five, dianu'ter, tliree antl one-half inches; weight, one poiiiid:

apex, slightly oblique, flattened; stem, stout; surface, slightly roughened ;
mlcir.

yellowish green with numerous, medium sized, irregular, subcutaneous, yellow-

ish dots; skin, thick, tough and hard, separating readily from the tiesh ; tlesli,

ereain, tinged green near skin; texture, very smooth and buttery; fibre, none:

thivor. mild and very pleasant; quality, excellent; seed, very small. i-oni<'ai.

ti.u:lit in cavity; season, January at Atlixco, Queretaro.

Number Twenty-eight

Description: Form, round-oval to pyriform; size, large; dimensions,

length, six and one-half, dianu'ter, four inches; weight, one and one-ipuirtei'

pounds; base, tapering somewhat; apex, slightl.v flattened or (lei)ressed ; stem,

stout; surface, rough, slightly undulating: cdloi-. dccj) dark gi-ccii witli

numerous small to medium sized irregular, sulicutancuus. greenish yellow-

dots; skin, thick, hard and tough, separating readily from the Hesh; Hesli,

deep creamy yellow, turning green near skin; texture, smooth and buttery;

fibre, none; flavor, rich, mild and nutty; qualify, very good; seed, small,

conical, and tiglit in cavity: season. Noveiiiher tn January at Aflixeo, I'uelila.

Atmxco (Number Twenty-nixe)

Description: Form, oblong to obliquely pyriform; size, medium large;

dimensions, length, five, diameter, three and three-quarters inches; weight,

one pound; base, ol)li(|ue, flattened slightly; stem cavity, very shallow,

narrow, flaring and plaited; apex, flattened, slightly concave; stem, stout;

surface, slightly rough; color, greenish purple with numerous, small, irreg-

ular, subcutaneous yellowish dots; skin, thick, tdugli. not brittle, separating

fairly readily from the flesh; fle.sh, light cream, tinged green near skin;

texture, smooth, flne; fiber, none; flavor, good, nutty, mild; quality, good;

seed, medium to large, oblong-eonical, tight in cavity; season, December at

Atlixco, Puebla.

Number Thirty-two

Description: Form, slender pyriform; size, medium large; dimensions.

length, six and one-half, diameter, three and one-half inches; weight, one and

one-eighth pounds; base, tapering, broadly blunt; stem cavity, medium in

width, shallow, flaring and creased with russet markings; apex, slightly

flattened, point indistinguishable; stem, stout; surface, undulating, slightly

warty in spots; color, glos.sy green with small, irregular, raised, russet dots

often in patches: skin, very thick, hard and granular, separating readily

froni tile tiesh: flesh, deep cream, greenish near skin; texture, smooth: flher,

none: llavor. mild and pleasant; quality, good; seed, very small, conieal,

tight in cavity; season, December to February at Atlixco, Puebla.
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;\IONTEZUJIA (NlIMBER TiIIRTY-THREE)

Description: Form, I)roiul pyrifonn, almost egg-shaped; size, medium

large; dimensions, length, four and one-half, diameter, three and one-half

inches; weight, fourteen ounces to one pound; base, tapering slightly to

stem; apex, very slightly depressed; surface, slightly undulating; color,

deep green with few, round, raised, irregular, russet dots, sometimes in tlie

form of patches ; skin, thick, granular and hard, separating readily from the

flesh; flesh, deep cream; texture, smooth; fiber, none; flavor, mild and

pleasant; quality, good; seed, medium, oblate-conical, tight in cavity; season,

December to February at Atlixro, ruebln.

Plate 183. Jlontezuma Fruit No. 33.

SiNALOA (Number Thirty-seven)

This variety is not to be confused with the one described under the

same name in this publication, Vol. 1, No. 1, February 1911, page 16, by

P. W. Popenoe. This latter variety is no longer existing and the name has

been transferred to the variety described below. This variety is one of the

very desirable commercial introductions, being a large fruit of excellent

flavor and smooth texture, and coming into maturity at the most favorable

season of the year.

Description: Form, oval to pyriform; size, medium large; dimensions,

length, seven, diameter, five inches; weight, one and one-half to two pounds;
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base, slightly tapering ; apex, rounded ; stem, stout ; surface, rougli : color,

green with numerous, medium sized, raised, irregular, yellowish dots : skin,

thick and tough, separating readily from the flesh; flesh, deep cream, tinged

green near skin; texture, smooth and buttery; fiber, none: flavor, rich and

pleasing; quality, excellent; seed, medium, round-conical, tight in cavity:

sea,son. December to ilarch at Atlixco, I'ucbla.

Number Tiiirtv-eigiit

Description: Form, pyriform ; size, medium large; dimensions,

and tliree-(|uarters, diameter, tiiree and three-(iuarters inches;

and one-tiuarter to one and onc-ludf pounds: l)ase. slightly fhi

iengtii,

weight,

ttcncd

:

slight!.\ glitly .!r

,
invgiih

idilv

inscr

rougli: color, dark green willi rather niiineri)iis.

yellowish dots; skin, thick and tough, separating

flesh, dei'j) cream, turning to greenish near the skin; text

none; flavor, mild and rich; (|iiality, very good: see<l. med

light in cavity: season, December at Atlixco, I'ucIiIm,

>sc(l:

This is one of the larg.

this type is di'sired. especial

Dcseriptioti : Koriii, p

diameter, t'oui- indies: \veii:h

er)|<ir, dark urceii with fairl

Ni'mhi;r Tiimjtv-nini:

! types (if the (illcst <{l

)vril'onii ; si/e, large

:

dimensions, ie

lase, slightly flattened:

I: stem, stout : siirl'ai

.•ill to iMcdimii, irregii

rougli

;

yellow
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dots; skin, thick and tough, separating readily from the flesh; flesh, cream

to deep cream, turning to green close to the skin; texture, very smootii ; fiber,

none; flavor, rich, nutty and delicious; quality, excellent, of the best; seed,

medium, round-conic, tight in cavity; season, December at Atlixco, Puel>la.

Plate 1H,0. N'l). ;i8. A fine fruit of iiiediuin size.

Number Forty

Description: Form, pyriform; size, large; dimensions, length, five and

one-half, diameter, three and three-quarters inches; weight, one to one and

one-half pounds; base, slightly flattened; apex, rounded, frequently slightly

depressed; surface, rough; color, deep green with rather numerous, small

to medium sized, irregular yellowish dots; skin, thick, separating readily

from the flesh ; flesh, cream, turning to green near the skin ; texture, smooth

and buttery; fiber, none; flavor, rich and pleasant; quality, very good; seed,

medium, round-conic, tight in cavity; season, December at Atlixco, Puebla.

Number Forty-one

Description: Form, round-oval to broad pyriform; size, medium large;

dimensions, length, four and one-half, diameter, three and three-tiuarters

inches; weight, fourteen ounces to one pound; base, tapering very sliglitly to

stem; apex, rounded, sometimes flattened; surface, slightly undulating;

color, deep green with rather few irregular, round, raised russet dots, fre-

quently in patches; skin, thick, hard and granular, separating readily from
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the flesh; flesh, deep cream to yellow; texture, smooth; fiber, none; flavor,

mild and pleasant; quality, good; seed, medium, oblate-eonieal, tight in

cavity, season, December at Atlixeo, Puebla.

11 scc.l, from Allixco. It i

(,'oiiiplete description not

In'
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Popocatepetl

A lai-fjo l.Iack fruit, slender oval to pyriform, of the tliiek-skiniied type.

The qu.Tlity and tlavor are very good. The tree is ahundaiitly produetive

with off years. From Atlixco, Mexico.

Itzi \

A lar>re oval to pyriform fruit. Mark in eohir. with a Ihiek, hard sliell.

The tlavor and quality ai'e of the ver.v hest. the see.l small and tieht in the

cavity. Season. December and Jainiary.

./oiixsox Xo, :> Axn X(,. (i

Large hard-shelled fruits of the first quality, from near (Jolinui, ilexico.

The young trees growinar at the present time in Altadena, show a remark-

ably vigorous habit. Their leaves are longer than any other variety now
growing in Southern California, frecpiently reaching a length of a foot and

a half.

This list brings the imported varieties up to date with the exception

of those introduced liy IMr. Rideout of Whittier. The descriptions of his

fruits are unavailable at the time of writing.
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Tea Growing in Transcaucasia

CHARLES E. BESSEY

THE rNlVERSlTV OK NEBRASKA

It is not generally known that tea is siiccessfiilly grown in the I'cjuntry

lying at the east end of the Bhiek Sea, and south of the Caucasus JNIountains.

Such liowever, is the ease, and it was once my good fortune to inspect the

plantation under most favorable auspices, and it has occurred to me that it

might be of interest to readers of the Pomona College Journal of Economic

Botany, if I should write an account of wliat I oliserved.

iffure 1 Sketch map of a part of Trail:

the Emperor's tea plantation

howing the loeation' of Chakv

Just ten years ago (in 1903) I travelled through Russia from Moscow

southward across the steppes, to, and finally across the great mountain chain

—the Caucasus—w-hich stretches like a wall from the north shore of the Black

Sea eastward to the Caspian. North of this barrier is a dry open country

where the rich soil when irrigated by the waters of the mountain rivers yields

immense crops of wheat and maize, and still further north are the grass

covered steppes, wholly treeless except along the meandering streams, quite

as on our own (Jreat Plains from Texas to Saskatchewan. South of the
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Caucasus range and not more than one hundred miles away the change in

climate and vegetation is greater than that usually seen in a distance of half

a thousand miles or more. The central and easterly parts of this Trans-

caucasian region are relatively dry, and here irrigation has long been prac-

ticed, but westward towards the Black Sea the annual rainfall increases

rapidly until it reaches sixty or more inches near Poti. In this more humid

part of the country vegetation is very profuse, the forests being among the

densest and richest in the world. In passing it may be mentioned that

although this is one of the oldest portions of the civilized world somewhat

more tli;in 50 per cent, of the surface is still covered with forests. It would

seem tliiit tlie civilization developed by these people has not required the

Figure 188. Fields of tea ])laiits on the Emperor's ntntion.

destruction of the forests, in spite of the fact that the Black Sea ship.s af-

forded every opportunity for an extensive lumber trade. And lest some reader

iriicht think that jierliaps these forests escaped because they wen^ unknown

to tlic outside nations, T will remind him that here was Colchis, llir l.iiiii i>(

III.' Col. jell Fl , that the ancient (Jreeks knew more than thirty .(•iiluiics

j.tr... 11, Tc on the riv.T I'lciris mcll livd ;i.l,l tnilcl MI1,I lilliil ritic'S, iilld

I'rom thrsi' l'ai--a\vay <-cntiirics In tin- |in'scii1 mail lias lived here. Yd in spile

of this long oeeiipaney of the land Hi. re ar.' still trnal Inn^sts standing as

they stood three thousand y.ars ni^o.
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III tliis iiitiTi'sliiii; I'c'^ioii tea lias liccn thrown for many years, and ten

years ai,'o I was fortunate in lieinj^ alile to visit one of the plantations under

the most favorable cireumstanees. It is situated near the village of (!hala'a,

between the cities of Batum and Poti, on one of the estates of the Russian

Emperor. The estate covers several thousand acres, having a narrow frontage

upon the Black Sea, and extending far l)ack eastward into the hills and valleys

that lie in front of the low mountains. Near the sea is the Emperor's palace,

">-»V - ^

igiir Xca ,icw of tea

and several other buildings, all surrounded by elegant gardens of shrubs,

palms, and greensward with an abundance of flowers everywhere. Here Mr.

Simonson, the superintendent of the estate, met us, and immediately con-

ducted us to all parts of tiie tea plantations, passing through thriving plan-

tations of Euraltiplus (jlobuhis, and tree bamboos (PhyUostachys). The tea

plantations were back from the sea shore a mile or so, upon the gently rolling

hills, and covered large areas of successive plantings. The tea plants were

from two to three feet in height, and seen from a distance the fields looked
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like extensive plantations of currant buslies with the biislies about five t'eet

apart in regular rows. Nearer by, of course, the shrubs more nearly resembled

some of the glossy leaved dw-arf almonds. When we visited the plantation

the field hands were hoeing out the small weeds betw'een the rows of tea plants,

and while the labor was cheap we found that the results were poor. Superin-

tendent Simonson would gladly have employed higher-priced European

laborers, feeling sure that in the end he would have had a better return for

the outlay. Far better results could have been obtained by the use of horse-

cultivators driven by intelligent European, or better still, American farm

laborers.

i
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building we found tea-leaves in every stage from tliosc in the wilting piles to

the assorted kinds of tea ready for the market.

We were interested in the heavy machines for rolling the leaves into the

characteristic form with which we are so familiar. Each rolling machine

consists of a large heavy Hat plate about four feet in diameter, on which

swings with a rotary motion another heavy, flat plate perforated in its center,

somewhat like an old fashioned mill-stone. Above the central hole is a hopper

through which are fed the wilted leaves, which later drop from the machine

neatly rolled into the desired shape. These rolled leaves are then placed

loosely upon flat trays and subjected to the gentle heat of the drying oven.

When dry enough the leaves are dropped upon tables where skilful pickers

run over them rapidly and pick out the little sticks and t\rigs, with other

foreign matter that may have become mixed with the tea. It is then passed

through cylindrical screens of different fineness of mesh, the different grades

of tea depending upon the mesh of these screens. In a row of compartments

under these long cylindei's one can find every grade of tea down to the coarse

"screenings" consisting of little more than twigs and other foreign matter

that the pickers failed to remove.

Last comes the packing into cans or paper packages, and the pasting of

the appropriate labels. This is done quite as for any other similar commodity.

In this particular case, the labels were, of course, in the Russian language, and

since the tea was grown and manufactured upon the Emperor's estate this

fact was duly set forth, in Russian, also. That this tea is of fine quality

we can fully vouch, after testing it many times, and that it is of sufficient

importance to find a place in the markets of .southern Russia is shown t)y the

fact that we found it io the tea-stores of Jalta, five hundred miles to the

westward.

While visiting this tea plantation, and afterward, the question has been,

wiiether there are not places in California where tea might be grown. I have

not taken up the questions as to the particular soil and climate necessary for

tea growing, preferring to leave that to others, but I venture the suggestion

that in the southern half of California there will be found many places

between the western sea and the eastern mountain chain where tea can ])e

well grown, and I am sanguine that when once the successful growing of the

plants is assured, our ingenious American workmen will be able to surmount

the mechanical difficulties connected with the manufacture of California grown

tea.



California Street Trees
RALPH n. CORNELL
POMONA COLLEGE

Street trees have furnished the topic of much discussion in California

where we never lose an opportunity to expound the sul)ject. They form, as

it were, a bone of contention which we can ever gnaw and pick and which

seems never to lose the savor that bones of contention are wont to hold.

The daily papers continually confront us with appeals for more street trees;

we read about their charm and beauty in the Sunday magazine sections; we
are enlightened as to their desirability and aid in the healthfulness of a

community, in all the farm and horticultural periodicals of the state; and

then we go to the meetings of the various horticultural societies and civic

leagues to learn why we should plant more street trees. We revel in the lore

and fondly picture our home city as it will be a generation, or even fewer

years hence, when it shall have become a veritable bower of verdure thru

our far sighted planting and temler care of its street trees. It has ever been so.

Every home plants trees in front of its sidewalk. Every small town fills

its street parkways with trees concerning which it passes numy laws and

goes to much expense. They are rather costly to buy: re(|uire consiilerable

labor for proper planting; must be nurtured during their youth, lest they

die of thirst and neglect; must be pruned, as all young things, to iuHuenee

their direction of growth and curb their natural desires that seem misdi-

rected. But when we have once established them, they afford such delightful

l)laces for the small boy to carve his initials while trying out his new knife,

and make such lovely fodder for the old family horse that chews them between

naps that he takes while waiting at the curb, that we iiiiiiiediately consider

their removal thinking they serve the (•oniiininity ian |ira<'lic;ilily. i'.ut why

siiould it be that no sooner do sucll eivie iinpniveinellts lieciime esl;ililislied

than we decide that they are in the way of future development of our little

metropolis and so must give way to sidewalks and stone gutters? Why do

we plant .such things and cut them down, and still continue to gnaw the iione

of contention?

Now we all api>reciate the beauty of street trees, both in tiie eity and the

country, enjoying all the while the cool shade that they furnish from the

burning rays of our subtropical sun. If we stoji to consider, we cannot but

remember that they tend to temper the dry heat of our summers by the

vast amount of evaporated moisture that they daily transpire from their

leaves; that they break the sweej) of our trade and .storm winds, stopping

ami holding the while much of the atmos])herie dust; .iiiil that they eoiisuiiie

the poisonous carbon dioxide ga.s, exhaling in its stead pure ow^jeii. We love

their grace and charm as we I'ondly recall some well phmled nveiiue that

reniains ever fresh in our mories. liut we I'oi'gel all of lliis as soon as we
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see a tree standing where we might put in a concrete sidewalk, were the

money available. It never occurs to us to save the trees as other countries

have been doing for generations, by leaving sufficient space around them for

watering and cultivating the soil about their roots which are protected l)y

placing an iron grating over the opening in the pavement so that the pedes-

trians may not be hindered although the tree is protected. Paris has thus

guarded and reared her city street trees for years, till she has become famed

the world over for her beautifully planted avenues. We plant our trees,

gorge ourselves with good intentions, rave about the beauty to be and plionr

libualyptua viminalis. Were the palms and smaller trees reiiioveil to U
only the stately Eucalypts, the beauty of this street would be increased.

for the gardener with his grubbing mattock, while we prepare a dissertation

on "Woodman, Spare That Tree."

However, Californians are not in the habit of satisfying themselves with

good intentions but rather pride themselves on their initiative, the fame of

which has spread as far as that of the state. Los Angeles has appointed a

division of county forestry that has among its duties those of planting out

county highways and boulevards with roadside trees. I have no doubt tiiat

the members of this commission have worked hard and conscientiously. We
know that they have planted miles of our roads to trees that they are caring

for carefully—but my! what a choice of varieties to testify to posterity the

advanced stage of our development and wisdom in things arboreal, llow can
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we ever look our progeny in the eye as in the future we drive along a boule-

vard and say to them that we were responsible for having had it planted as

it is? For the combinations are pitiful to see. One eighteen mile stretch of

good roads has been planted to Himalayan cedars and California fan palms,

alternately set every forty feet—a ease of forced association between a

graceful, adopted child of the forests with a living featlier duster torn from

the sun-baked sands of our own deserts; another longer stretch of pavement

is lined by native red woods and southern magnolias also planted alternately

—the one being a giant timber tree, loving the cool mountain slopes, the other

a native of the humid tropical swamps of our southern states; a third road is

planted lo i)incs and liv<' oaks. In Uir lirst pliicc the Irrrs tlius pliiiili'd

together are not adapted to the same climatii' ;iii(l scjil conditions, some of

them being entirely unfit for satisfactory growth in the localities where set;

in the second place, four, with a possible five, of tiicse trees arc undesirable

for roadway planting because of their characteristic growth; in the third |)lace.

two kinds of trees should not be used on the same avenue even thnu^'h our

iBsthetic sense denuinds such a variety. I'.ul hi this much sutliic. Ii>r wc have

shown the proper spirit in starting tliinjrs. and tlmu^'h ^' I intcntinus will

not buy us much, they are very essential to the accomplisiuiicnt of gcxid things.

And wi- have once more shown that we, as ('alifornians, have initiative.
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Now, this matter of selection of proper trees for suck planting is a most

difficult one, even for those of us who never make mistakes, since there are

a multitude of things to be considered in our choice of varieties. Nowhere

else is a tree put to so many tests of efficiency as when it is to be used for

street planting. First of all, such a tree should be tolerably drought resistant

because the copious amount of pavement surrounding it is sure to interfere

with its water supply. It should be of a natural healthy and sturdy growth,

Plate 193. Such a planting of mixed Eucalypts in irregular

istic and effective for the country road.

unaffected by ordinary insect pests and fungi that attack many of our trees.

And it should not be of a rank growing kind that will produce an excess of

brittle wood to l)e torn and broken by the first severe wind to visit the locality.

Ideal trees, answering these reciuireiiients, are hard to select, but must be found

if the question is to be answered satisfactorily.

But a tree that is perfectly hardy and fitted to survive under such stress

of circumstances may not be at all desirable for street planting because of
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its habits of growth, shape of head or production of troublesome litter. I feel

that one of the prime requisites of an ornamental and satisfactory street tree

be that it produce shade, for I can see no advantage in trees that do not. If

shade is not desired, a row of telephone poles or even lamp posts would be

mueli less expensive to maintain and equally as effective as some of the formal

effects that are made by planting palms that soon come to resemble a row of

sticks crowned with bristles. Our most beautiful drives are those that, having

become shaded by old trees, soften the glare of our summer sun and offer a

restful retreat from its heat, being so far more attractive than our canyon-

streets, waUed with trees of perpendicular or pyramidal growth, as to be

obviously preferable. Then in order that it may afford shade for a street, the

I'alm
(
Waahinglon

how the piilm will convert a stn-

an avenue would become tiresonu

tree should be oT :iii iipriglit habit so tliat it will grow away I'mni I In

and yet shadi' it. I am .sure that pedestrians and autoists iilikr lin

more annoying than constant l)riishing and scratching of trees

l)een insutlicicntly iiriined. Similarly, trees producing litter arc to b

a.s a littered pavement is always unsightly, sometimes dangemi

pedestrian and above all a nuisance. It thus seems wise to choose i

tree that exi.sts under such unnatural conditions, but also to selcd

will fulfill the requirements of an efficient and desirable tree.

After (leeiding on the variety to plant, we (piite ccmimoiily dii; ,i

in the liard ground into wliieh we ins<Tt a small jilant. expediiii: i1

This is the cheapest way to i.latit but the most expensive way to i

hat have

• avoided,

s to the
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thus enabling us to live up to our reputation of sparing no expense in the

beautifieation of our city. The care that many of our trees receive after this

manner of planting comes as a luxury to be enjoyed only on rare and mem-
orable occasions. However, there are so many opposing forces that combine

in their efforts to undermine the liealth of the street tree that it seems only fair

for us to apply our wisdom and knowledge to the best advantage of our

foliagcd friends. For instance, most streets, especially where they have been

eitlier excavated or filled, contain very poor soil, often clay or adobe, that

contains little plant food, besides being hard for the roots to penetrate; the

roots are generally deprived of sufficient moisture because of this liard soil

Cocos palms. This palm makes a graceful ami attractive plant fcr

or curving drive, but would seem monotonous if planted contimiously on

a long avenue.

and because the pavement keeps away much of the natural rainfall; the soil

around the roots becoming packed, does not permit their proper aeration; salt

water is often carelessly poured near the roots of trees in our city streets;

illuminating gas may seep through the soil, injuring the roots if not destroy-

ing the life of the plant; injurious gases in the air, damage from overhead

wires or the gnawing of horses may all conspire to injure the tree. These

things work against the healthy, thrifty existence of these children of the

forest transplanted into an unnatural city environment, undermine their

health, threaten their very lives, so that we should bend our efforts to i)r('vent

and overcome such detrimental influences.
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One of our local horticulturists and botanists is fond of saying that a

ten cent tree planted in a fifty cent hole will soon outgrow and always surpass

in healthful vigor a fifty cent tree planted in a ten cent hole. He is quite right.

Too iinifh attention cannot be given to the preparation of the soil bed that

acts for the plant as does the foundation for a building; for it lies at the

bottom of the tree's health, theoretically and literally. Where the soil is poor,

a hole should be dug from three to four feet deep, sometimes as long as twelve

or fifteen feet, and filled with light, loose, rich loam obtained especially for

the purpose. If a hardpan exists anywhere near the surface of the ground,

the bottom of the hole should be shot with dynamite to crack this layer, thus

as.suring drainage and conservation of the moisture. Now such preparations

seem rather extensive and exjicnsive. but nevertheless become capital stock

=F n
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Take tlir IIiin;ila.van ivdar [C'cdnis deodara), which is a liandsome and

inicclul till' in its plarr, wlicii planted as an avenue tree. In the first place,

it must lie allowed to retain all of its lower branches if it is to retain its

f^rraeeful eharin, thus neeessitatinsf its being planted along country boidevards

that do not have sidewalks paralleling them. In the second place, it encloses

the street between two shining green walls that furnish no shade the while

they reflect and counter-reflect the radiated heat of the sun. It is of an

inimitable beauty as a specimen or lawn tree where it can expand as nature

intended, but planted along an avenue, it poorly serves a purpose for which

it was not intended. This eedar serves as an example of the eimifer type

wiiieh is quiti' eoimiionly, though, I think, vmwisely, used in our roadside;

plantings.

While the palm will grow up and away from the sidewalk and street as

the conifer will not, nevertheless it fails in the requirements for a tree suitable

to plant along drives of any considerable length. Where formality is desired,

or if planted along short or curved stretches of driveway, the palm is very

beautiful. But it does not accord with my ideas of an ideal boulevard tree,

becau.se it lacks an umbrageous head and pos.sesses an exce.ssive expanse of

bare trunk that hceoines monotonous to the eye. One of the accompanying
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illustrations well shows what a canyon the palm will in time make of a street.

Although while young, many of the palms seem very graceful and beautiful,

as they age and shed their old leaves leaving nothing but a bare trunk sur-

mounted by a tassel high above the ground, they present an appearance tliat

becomes tiring if viewed continuously for miles along a country road. The

same fault is to be found with the Italian cypress {Cupressus sempcrvirens)

and the poplar trees that grow perpendicularly into the air witli scarcely any

lateral branches. So, in a general way, I would discourage the planting of

j)aliiis and slender types of trees along avenues of any lengtli.

In relation to .street ami roadside planliiig in California, muih is said

in favor of planting evergreens and nothing' l)Mt everf,'reens. e\rn tlmu^'li some

of our mo.st beautiful shade and avenue trees are deciduous. Es])ecially along

the sea coasts, where the winters tend to be damp and foggy, would it seem

advisable to plant an occasional street to a deciduous variety that would admit

the light and air during the winter inontiis when the roadways and walks are

so apt to !)(• <laiM|i and disaf;reeahle. At tlie sairie time, such a tree would

afford shade in the simimikt when it is most tic, led. Some of our most

beautiful slia.h' tre.-s are .Icei.hioiis an<l I do M<it think that it t,'ives our

ian.ls.'ap.' a lih^ak or d.'sohit.' a|.praram-c to possess an ocnisional clump or

avcnui' of li-i'es that are without their h'aves for a U-w short months of the
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year. As a matter of fact, it ratln-r tends to afford contrast witli our ever-

greens, making us realize all the nioi-e the wealth of possibilities that our

state atfords for the growth of different types of flora.

In eonnection with this word on deciduous trees, I should like to nieiitiou

among others the native sycamore (riataiius racemosa), one of the most

picturesque features of our landscapes, both in winter and summer. This

hardy tree, admirably adapted to stand the rigors of our climate, should

make a good .street tree, though I do not remember having ever seen it so

planted. Another tree which all Southerners love and which Professor

Charles P. Raker of the University of the Philippines strongly advocates, is

the tulip tivi' i Lirinih iiilron tuUpifera), said to be well suited to avenue

plant iiiL'. One (if its characteristic features is the abundance of beautiful

# . si
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to excel. This tree will turn a barren, sun-beaten street into an inviting,

shady lane so effectively and in so short a time that we should not bar it

from our midst for a few minor faults.

In close competition with the pepper, probably exceeding it in numbers, is

the Eucalypt in a number of species, the most usual of which is the blue gum

{Eucalyptus glnbulus). This is a very rapid, tall gro^\^ng tree that adapts

itself well to the atmospheric conditions of the sea coast. At the same time,

it makes an attractive avenue tree where ample space permits its development,

and when planted on an avenue of sufficient width to bear well its height.

In our hot inland valleys, the blue gum is supplanted by the manna gum

{E. vimiualis) which grows almost as fast as the former, standing at the

same time a nnich wider range of temperature and thriving where the blue

gum will not exist. After a few years, its branches assume a pendulous

position that gives to the tree a very pleasing grace and ease of carriage. It

is seldom seen as a street tree, but is well suited for planling along our

country roads where it has space for its rugged devcl(i|iini iit.

Another tree that should prove desirable for count ly road planting, in

districts that are not visited by heavy frosts, is the Moreton Hay fig {Ficus

macrophylla), a tree that attains an ultimate height of 100 feet with a spread

even wider. Due to the buttressing habit of the roots and to its inunense size,

it is not .suitable for general city planting but would nuike a most majestic

avenue tree, where room permitted. The native live oak {Qucrcus agrifoUa)

and the cork oak (<?. suher) are quite similar in general appearance, although

the cork oak grows more erectly and more rapidly than the conunon live oak.

Beth of them make admirable avenue trees when matured, but because of their

slow growth are often rejected by planters. It would seem, however, that

we are planting trees for the coming generations as well as fur the present,

so that a mere matter of slow growth should not bar a tree that is so hcautilul

and serviceable as the oak.

A tree that I have never situ dii a street, Imt which wnuld look wi-li on

a country road of average widtli, is tlie native Island iron wood. {Liicmt-

Ihnmnus fioribundus, var. asplenifolius) . This tree is wonderfully tolerant

of drought and the .steady cold trade winds of our coast. Tl has a lernlike

foliage and white flower clusters, both drooping gracefully. It pro.luees a

hard durable wood that is not easily broken by winds; so tliat all in all it

.seems to fulfill remarkably well the ti'sts of endurance that are levied upon

a street tree.

Although one might need to protect such fruiting trees with the national

guards or at least a burglar proof fence, the avocado {I'fr.iia (jralissima)

would nuike a beautiful, shade-])roducing street tree. Its foliage is of a bright

lustrous green. Its habit of growth is large and spreading. It is a rare

fruit tree. Hut as Germany has nuule a successful practice of planting fruit

trees alimg her highways, which were thus made to pay for their own upkeep

Ihrough the. harvest and sale of their fruit, why eould n..t ( 'aliforiiiaiis show
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their progressive spirit l)y trying sueh a scheinc in this state? The avocado

is the solution of the question.

In considering trees that would be fitted to live in our city streets we are

confronted with a somewhat more serious problem, because of the necessarily

cramped space that does not allow either proper root or proper head develop-

ment of large trees. One of the saddest mistakes that can be made is to

plant a large growing tree in a narrow, cramped street that eventually

becomes filled and clogged with its branches. Therefore, we should constantly

bear in mind the sense of proportion so that the trees which we plant might

appear to the best advantage. Tables have been worked out by municipal

specialists who give the proper sizes of trees to balance and harmonize with

streets of certain widths and lined by buildings of certain heights. Tiiose

are obtainable by the per.son who cares, so that excessively bad mistakes nc(>d

not be made.

For city planting, the Acacia has been used very much throughout the

state, many times in much inferior varieties. As a general thing it has so

brittle a wood that it is easily broken by the wind or the weight of its own

flowers. Some varieties, especially A. melano.njlou, the black wood Acacia,

sucker from the roots, thus becoming very troublesome in the parkways. There

are kinds, however, that if given proper and intelligent care make a very

attractive tree that is well worth one's bother. The vast number of varieties

of this genus permits much leeway of choice.

The common camphor (Cinnamomum catnphora) is frequently seen,

though often accused of growing ununiformly in height, when planted along

a street. I think that were this tree properly planted and cared for, it woidd

make a most satisfactory tree for this purpose, as it is of an upright habit

of gro^\'th, with a compact head and beautiful glossy foliage. In time, too,

it will grow to a considerable height.

The carob tree or St. John's bread (Ceratonia siliqua) has recently

become something of a favorite for this line of planting. It is comparatively

slow of growth and spreading in habit, but if properly trained and encour-

aged will grow into as fine a tree as any of the more promising seedlings.

Its dark glossy foliage gives it a richness of color that is hard to equal, while

its branching head makes an ideal .sun shade. It will stand dry weather,

heat and cold in a way that makes it valuable for planting in a varied range

of localities.

Although Pitfosponoti nnduJatum is subject to scale, especially when

neglected, it is well adapted to street planting in the residence districts of

our cities. It has a profusion of sweet scented bloom in the spring, followed,

unfortunately, later in the season by dropping seeds and seed husks that

strew the ground beneath. A close relative to this tree is P. rhomhifolium,

quite similar in habit though probably higher growing and a little more

desirable than P. undidatum.
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The Catalina cherry (Pnoius intcgrifolia). a native of Catalina Island,

makes a beautiful small tree with a spreading head and sufficient size to

warrant planting it on a small street. The foliage of this tree is a rich

glossy green; the tree blooms profusely and produces a red cherry that is

rather attractive in appearance.

The mayten tree (Mai/tcnus boaria) grows to a niedium height in a (luiet,

modest way. Its foliage is fine, graceful and drooping, though rather sparse

and casting only a moderate shade. Its size would not be sufficient to balance

and harmonize with a wide street, but is enough for some of our more narrow

city ways.

A tree that is sometimes seen along our roadways, but which in my esti-

mation might well be planted oftener, is the common olive (OJea curopca).

It has a delicateness and softness of outline that seems to blend with and soften

the tone of almost any environment in which it is placed. It is very hardy,

drought and cold resistant, so that one need not be especially careful of the

locality in which it is planted. It makes a comparatively slow growth, but

is long lived, attaining an ultimate height sufficient for the ordinary street.

However, if the fruit is unpicked, its litter is very troublesome and dangerous.

80 much for varieties. There are faults that might be found with all

of the plants that have been here mentioned, although, judging from what

one commonly sees, many of us cannot be overdiscriminating in our choice of

street trees. Time only will tell us of that which, making a splendid growth

while young and seeming to be happily chosen at the time, may turn out to

be absolutely unworthy after a few years have given it an opportunity to

demon.strate its value. So, too, is it tiiat the unpromising sci'dliu^' in.iy in the

end prove to be the best possible tree for the purpose.

The accompanying half tones give .some examples of good and i)ad

planting, and good and bad selection of road trees. And although it is

largely a matter of personal taste as to what is beautiful and what is not,

there seem to be certain requirements that a satisfactory tree must fill.

Careful consideration, deliberate judKnient and common sense, if judiciously

used, will solve many of these hardi'st [)r()l>lems for us.
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Tlic <;roiitost datc-growinp; region in the world is the country Ix'twcpn

IMesopotaniiii and the Persian Gulf, wliieh is now properly called 'Iraq and is

a part of Turkey in Asia, but which I shall call by its ancient name of

Babylonia, as more familiar to Occidentals. Its dates, which we have been

accustomed inaccurately to call "Persian Gulf dates," have long held a

practical monopoly of the American market; but when the culture of the

palm began to be taken up seriously by California ranchers, they drew nearly

all their stock from Algeria, because of the greater accessibility of the North

African oases.

Most of the varieties thus secured, however, are late in maturing, and

when they became well established, it was realized that an extension of

the season, by the addition of earlier varieties, would be of great value to

the industry here. Late dates like Deglet Nur do not get into market until

the fresh importations from Babylonia have arrived, and they must compete

wnth a flood of fruit which can be laid down in the United States for le.ss

than five cents a pound. If, however, California growers can market a

considerable portion of their crop in August and September, they will have

a market empty of dates, when any good fruit will find a ready sale at a

remunerative figure.

It was known in a general way that the Babylonian varieties would meet

this need. The Bureau of Plant Industry of the United States Department

of Agriculture had introduced a number of them on an experimental scale,

following a visit of David Fairchild to the region in 1903, and among the

varieties thus secured were several that ripened earlier than anything there-

tofore known in the United States. In fact, Arizona growers did not hesitate

to say that the "Persian Gulf" varieties would practically be the making of

the industry in their .state,* since the best from Algeria matured at a time

at which the crop was usually ruined by rain.

Under these circumstances, the "West India Gardens, of Altadena, Los

Angeles County, California, sent me to the region in question, to spend the

winter of 1912-1913, make as full a study of the date varieties as possible,

and introduce the best of them to the United States on a large .scale. I began

with a visit to the home of the Fardh date in Oman,t on the eastern coast

of Arabia, and then spent nearly four months in Busreh, near the head of

the Persian gulf, and Baghdad, 500 miles farther north. In this region I

was able to list 112 varieties of dates, descriptions of most of which, including

* Popenoe, Paul B., in Bui. Calif. Comm. Hort., 1, 10, p. 877. The Arizonans have
ice come to prefer Epj'ptian dates.

t Popenoe, Paul B., in Bui. Calif. Comm. Hort., Jan., 1914.
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even many of the liest, have never liefore been iniblished, and to bring to

California 9,000 offshoots, which arrived in remarkably good condition and

are now divided between many growers in the Coachella Valley and elsewhere.

It is my purpose in this paper to describe the varieties of dates grown

in Babylonia, not only for the importance which such descriptions will neces-

sarily possess for Californians growing the varieties in question, but as a

guide for future visitors to that region ; for I believe it is the most promising

known, from which to draw a large supply of high-grade offshoots for the

United States.

Although the dates of Busreh are better known, and more important

commercially, and are now and always have been* considered, even by Arabs,

as the best, my opinion—as is that of my brother, F. W. Popenoe. who accom-

panied me, and to whom I am indebted for much assistance in preparing

descriptions—is that the Baghdad field is incomparably richer. Commercial-

ism at Busreh has tended to restrict planting to the three great export

varieties, Halawi, Khadhrawi and Sayir, and none of these can be considered

a superfine date, although for a steady diet Khadhrawi is as satisfactory as

any grown. Yet TTalawi is more profitable, since its lighter color makes it a

favorite in the American market. The price received for this variety by

growers in 1012 (when the crop was large) was $2.22 per maund of 153

pounds. The prices of Ilah'nvi. Khadhrawi and Sayir, respectively, were in

thnt year as 320 :2fiO :220. There is, thus, no doubt as to what is the most

profitable date at Busreh, the choicest varieties, like 'Awaydi and Rarhi,

being cultivated to a very limited extent indeed.

In Baghdad the dry date Zahidi is most widely cultivated, and there

are no virtues which growers do not ascribe to it. There are many finer

ones, but Zahidi has come to be the choice of the nomad tribes who are the

chief consumers of Baghdad dates, and as it is early, hardy, vigorous, and

unusually prolific, the growers plant it .so largely that many groves contain

nothing else. It is iisually considered the most profitable there, but some

growers put Khusti'nvi ahead of it, because of the higher pi-ice it comiiiands.

in spite of its lighter yield; Asharasi, IMaktum and Tabirzal probably come

next in order, but the last two are hardly cultivated on a commercial scale

and, as a matter of fact, one sees Busreh Khadhrawis sold in the Baghd.id

bazar more frequently than any of the local varieties.

The first ripe dates are eaten by the natives in July, but it must be

admitted that an Arab will eat dates when they are still so hard and full of

tannin that Aiiieri<-an hogs would hardly touch them. I'erhniis August first

might l)e taken as the commencement of the date season in an average year,

while it is not in full swing until a month or six weeks later. Within a month

all of the principal varieties have liccn picke.l and sold : in forty (lays the

•Br.siflp.s mrdirvnl Arnb writrrs, rf. .Miirro I'oL.'s (ips(ri|ili<.n in (lir ImIIit li.ilf of (lie

ISth rriiJiirv, 'TluTc is niso on the river (Tigris) ns you p. from Hiiiuliis (H,i(ili(l.i(l) to

Kisi (Kisli) n prciit ritv rnllrd Rnslrn (nii.sroli; rliissirnlly niisrcli), siirronndcd liy woods,

in which grow tlic Ix-st dntr.s in the world."—Yidr's Rd., I, fiO, London, 1H71.
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packing season is virtually over. The extremely early dates of Babylonia

are Ibrahim!, Halawi ^Makkiiwi, Balaban, l\Iakkawi Ashqar, Barban, Badinjani

and Sultani, while Zahidi and the Busreh Halawi will have to be put on the

edge of the list.

The later dates, on the other hand, continue to ripen well up to Decem-

ber first. Khasab, Ililali, Sliatwi, Lului and 'Amainct al Qadhi can l)c hiul

fresh in any (juantity up to the middle of November at least.

The dates of the region average well in size, and the dry varieties, in

particular, are conspicuously larger than the similar dates of Algeria; they

are also of better quality, on the average, while the best of them reach a

perfection that was never dreamed of in the Sahara. Babylonia's largest

dates, I should say, are 'Awaydi, Bu Saba 'a al Dra'a, Madani, Sayyid

Ibrahim and Ism 'ail Qadri,—all of them rare.

Arab scientists classify the principal varieties as hot or cold, according

as a long-continued and exclusive diet of them "burns" the stomach or not.

The distinction is important in a country where people eat little except dates,

but it will not be worth considering in the States, where a handful a day is

a heavy ration. Khustawi is universally considered the coldest date known

:

one can eat five pounds daily for a year and never feel them. Barban, at

Baghdad, is considered the hottest, but is valued, nevertheless, on account of

its earliness. As a matter of fact, not only most of the varieties, but most

of the choice varieties, are considered hot. Among the cold ones are

Khadhrawi, Sukkari, Shukkar, Amir Hajj, Sukkar Nabat, while Maktiim

and Badrahi are placed in an intermediate class, neither hot nor cold, but

satisfactory. Asharasi, Tabirzal, Halawi, Zahidi, and Barhi, most of the other

dates of sufficient importance to receive classification, are on the hot side of

the ledger.

As to the best date of the region, Arabs agree in awarding the palm to

the Khalaseh of Hasa* which, however, is little grown outside its original

home. I think this judgment is correct. My own second choice is Maktum
or Tabirzal, but many of the Baghdadis swear by Sukkari—in fact, that

would probably have more votes than any other at the City of the Caliphs.

Khustawi has many admirers. The originator of the variety Khiyara

declares that none can equal it. Those partial to dry dates affirm that nothing

surpasses Asharasi. At Busreh, 'Awaydi and Barhi are tied for first place.

Sultani is the choice of the Hilleh growers. Amir Hajj is esteemed, but the

rare Jamal al Din, Baqlah and Gul Husaini from the same region are con-

sidered quite as good, if not better. Those who have tasted Khasawi al Baghal

call it excellent. Brim is considered one of the finest known dates at Baghdad,

while at Busreh it is held to be fit only for boiling. In short, it is all a matter

of taste, but if one took Barhi, 'Awaydi, Khustawi, ;\Iaktum, Tabirzal and

Sukkari as the best of the region, he would not be far wrong; leaving the

* Cf. Palgrave, W. G. Narrative of a Year's Journey through Central and Eastern
Arahia, vol. II, p. n-2, London, 1865.
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others I have mentioned as second elioiee, with the incoinparabk" KhaUiseh

always in a special place of honor.

As for the worst ones, the two Saadas, Sharisi, Ja'afari, Hamrawi, Halawi

and Asshag will have to fight for the leather medal among themselves. One

sometimes finds in the bazars worse dates than any of those, but they are

merely seedling fruit. The varieties named are as bad as any one would care

to perpetuate.

Methods of culture differ little in Babylonia from those in other Arab

countries, and I therefore omit any description of it, particularly since it

has been treated by Fairchild* fully and satisfactorily.

In transliterating the Arabic names of date varieties, I have followed the

system now universally adopted by scientific men—namely, that consonants

should be pronounced as in English and vowels as in the continental languages

—e. g., Spanish. This system, which was elaborated by the International

Congress of Orientalists at Geneva in 189-4, has the merit of being both

uniform and simple.

The following list, arranged in alphabetical order, contains the varieties

whicli I was able to list in Babylonia, either from my own observations, or

from the descriptions of native acquaintances; but as I have recently pub-

lishedt descriptions of most of the varieties now in California, at some length,

I omit these in order to save duplication. For the following Babylonian

varieties the student should, therefore, consult my hook mi Date Growing:

Anjasi, "The Pyriforiii."

Asibi' al 'Arus, "The Bride's Fingers."

Afsharasi, "The Tall Growing."

'Awaydi, "The Little Big One."

Bajldni, named after a tribe of noted date-growers.

Jiadinjdni, "The Egg-Plant Date."

Bdibdn, "The Fair Per.sian."

Barhi, named after a hot wind supposed to ripen it.

Brim, (origin of name disputed).

Dubaiiti, named after the oasis of Dubai, neiir Haglidad.

Fitrsi. "Tlie Persian."

(!iu,l,ir. proi)erly Qintdr. "The Ilundre.lwei^'lit."

Haldiri. "The Sweet."

Ilaldwi Makkdu'i, "The Sweet Date of Mecca."

Hasan (or Husaiu) Effendi, (a man's name).

Ilasdtri, from Ila.sa.

Ibrdhimi, "Al)raham's Date."

Khadhrdwi, "The Verdant."

Khusldwi, "The Date of the Grandees."

• Kuiroliild, David. Pc-rsimi Ciilf Oah-s and lli.ir InlnMlnrlioi, l.i Aiii.ri.M. Hnl. N...

Al, Biircaii of Plant Iiidiistrv, Wasliiiitflon, I). ('., IfloH.

t Dalr Crowin^r in Hi.- Old and Nrw Worl.K. hv I'mhI It. l'.i|HMn,-. Wcvl liidi.i (l.inlcMS,

Alladcna, Cal., I9I:J.
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Maktum, originally Makdum, "The Bitten."

Maktum Ahmcr, "Red", a variety of the preceding.

Shukkar, "Sugar."

Sukkari, "Sugary."

Sukkar Nabat, "Refined Sugar."

Sultdiii, "The Sultan's Date."

Tabirzdl, originally Tabirzdd, "Sugar Candy."

Zdhidi, "Nobility."

The varieties in the foregoing list are all to be found now in the I'nited

States. The following list comprises all the other varieties of which I could

learn in Babylonia ; they are not growing in the United States, unless so

described, but many of them should be given a thorough trial as soon as

possible.

Other Babylonian Varieties

'Abadli. "The Date of Abdullah" (a man's name), a large, soft date,

light reddish-brown in color, grown principally in the oasis of Baqubah, near

Baghdad. U.sually eaten fresh, but keeps well if packed tightly. Ripens about

the middle of September. Quality good. Yield fairly heavy.

'Amamet al Qadhi, "The Kadi's Turban," a large, yellow, dry date,

very thick in proportion to its length ; ripens late in season and is of mediocre

quality. Mostly eaten fresh, but not a common date. Seed large. It is

occasionally picked when still soft and packed in .skins.

Amir Hajj. "Leader of the Pilgrimage," a date practically confined to

the oasis of ilandali on the Persian frontier. It is ranked among the best

dates of Babylonia, partly becau.se of its quality and partly because of its

attractive appearance and its scarcity. Nowadays it seems to be exported

only in the form of presents. The few trees are in the gardens of wealthy

men who refuse to sell offshoots from them, consequently the variety is not

disseminated.

The palm is tall and graceful, but very delicate, requiring a great deal

of cultivation and water; a shy bearer. It matures its fruit in midseason.

Many seeds of this variety have been planted in California, all efforts to

secure offshoots having failed.

In form, the date is l)roadly ol)long-oval to oblong-ovate, flattened at

base, widest at or near center; apex rounded to broadly pointed, base flat-

tened. Size medium large, one and one-quarter to one and three-eighths

inches long, seven-eighths to one inch wide. Surface dry or nearly so, roughly

undulating, .slightly glossy where the thick bluish-gray bloom has been rubbed

off; deep, rich orange brown in color, unusually translucent. Skin firm but

rather thin, not easily broken, though tender; loosely folded, the folds rather

prominent but only occasionally separating from the flesh ; no blisters. Flesh

tliree-eigiiths inch thick, of caramel consistency, translucent, light gokleii brown

in color ; fibrous lining of .seed cavity yellowish cream colored, fibre tender
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and unnoticeable in the mouth. Seed rather small, three-quarters inch long bj-

one-fourth to three-eigliths ineh wide, oblong to oblong-obovate, blunt at

base, slightly tapering at apex ; smooth ; deep, dull brown in color ; ventral

channel almost or entirely closed
;
germ pore at or near center. Flavor very rich

and pleasant, not so sweet as to be cloying nor so strong as to be objectionable.

Although the date somewhat resembles Maktum in appearance, the flavor is

entirely different.

'Arab Siki, (Turkish), "The Arab's Phallus," a variety mentioned by

G. Ghanimeh in an article on the Palms of 'Iraq in Al ilaclirii|. No. 11. ]).

480, Bayrut, June 1, 1907. I could not find this variety.

Ash-arasi Asivdd, ("black"), a rare sub-variety of Asharasi at Baghdad.

Form broadly obovate, sometimes almost spherical; base broad and flattened,

apex rounded to very broadly pointed. Of very solid consistency, but not

hard. Size medium large, length one and one-fourth to one and one-half

inches, breadth one to one and one-eighth inches. Surface dry, rough, slightly

glossy, deep purplish maroon in color, bloom unnoticeable. Skin rather dry,

moderately thick but not tough, coarsely wrinkled indiscriminately, and

toward apex separating from flesh in numerous folds and blisters. Flesh solid,

gummy, one-fourth inch thick, translucent light brown under skin one-third

of distance to seed, the rest light straw color. Slightly fibrous around seed

cavity. Seed broadly oblong, blunt at base, rounded at apex, plump, eleven-

sixteenths inch long, five-sixteenths broad, smooth, cinnamon brown in color,

ventral channel open, rather shallow, germ pore slightly nearer apex. Flavor

rich and nutty, quite similar to that of Asharasi.

Ashqar, "Sorrel," referring to its color. 'I'his is the lUisrcli name; at

Baghdikl the word is made feminine instead of masculine: Sluajra. A long

slender date of rather above average size, sorrel colored, riix'iiing in Septem-

ber. Considered good when fresh, but does not kec]) well. Hears heavily. Not

coniinon in either district.

'Ashuri, a name which indicates that tlic date ripiiis in the tirsl ten days

of the month,—but I do not know which month. It is a very rare H.ighdad

.soft date, resembling Khustawi but a little larger. Ripens in midsiasDn

;

yield good; the date is noticeable for its tender skin.

'Ashshdq, "The Preferable," I take to be tlie true lorni of thr datr

vulgarly called "Asshag" at BiLsreh. It is a nirdiocic vmirty ripening in

October. Long and slender, almost black; keeps well but is not good as

rutab (fresh dates). Bears heavily. Not coiniiion.

Awasliah, (a woman's name), originated in a garden owned liy a woman
of that name at Mu'adhdham, near Haghdad, and is confined to that neigh-

borhood. Yellowish iirown in color, long and of inedinm thickness; midseasoii.

Opinions differ as to its value, sonic dcrl.nint: it worthless while others

represent it as a delicious fruit with nut.ihly t. iider skin.

Aweriha (?), variety reported Ircni llillrh, of whi.h I .-.iiild e-,.| ,„,

description.



Pomona College Journal of Economic Botany 465

Azraq, "Brilliant," a good soft date principally grown at iMandali and

Hadra. Form oblong-ovate, rounded at base, broadly pointed at apex. Size

medium, length one and one-fourth to one and one-half inches, breadth at

widest point, at or near center of fruit, five-eighths to three-fourths inch.

Surface rather rough, light brown in color, glossy, bloom unnotieeable. Skin

firm but tiiin, rather tough, loosely wrinkled indiscriminately, occasionally

blistered, but otherwise adheres closely. Flesh very firm and of caramel

consistency, good texture, three-sixteenths inch thick, translucent, light red-

dish brown in color, slightly fibrous near seed. Seed oblong, slightly pointed at

both ends, three-fourths to seven-eighths inch long, five-sixteenths inch broad,

smooth, grayish brown in color, ventral channel open but narrow. Flavor

sweet but the ta.ste of syrup rather more prominent than that of dates.

Baxafshah* "Violet Blossoms," a dry date of attractive appearance but

ordinary (juality, grown around Baghdad but more at Mandali. Form oblong,

slightly swollen toward the apical end, the base bluntly flattened, the apex

rounded or very broadly pointed. Size medium large, one and one-fourth to

one and one-half inches long, five-eighths to three-fourths inch wide. Surface

smooth or coarsely wrinkled longitudinally, dry, hard, dull purplish maroon

in color with slight bluish bloom. Skin thin, dry, moderately tough, adhering

closely except for an occasional fold, usually somewhat wrinkled toward apex

and smooth near base. Flesh dry, solid, mealy, one-eighth inch thick, dull

white in color, sometimes slightly .soft near apex. No fibre. Seed very large,

oblong, blunt at base and rounded at apex, one inch long, five-sixteenths inch

broad, smooth, fawn colored, ventral channel open, deep, germ pore .slightly

nearer apex. Flavor sweet but lacking in character.

Baqlah, "The Pot Herb Date" (?), a large, yellowish brown date with

small seed, which ripens about the middle of September and is known as a

heavy bearer. Considered best when fresh, but, also, packs well. It is rare,

if known at all, in Baghdad, and seems to have originated somewhere on the

Persian frontier. Those who have eaten it call it delicious. I ordered some

offshoots of this variety from Badra and received four specimens labeled

"Daklieh," so I do not know whether I introduced it to California or not.

Sayyid Salman Abatshi who is considered an authority on dates at Baghdad,

declares it is the best variety in Babylonia.

Badami, "Almond-like" (Persian), a rare Baghdad soft date which is

highly esteemed. Medium large, light brown in color; ripens early in Sep-

tember. Eaten as rutab (fresh dates) or packed in skins or boxes.

Badrdhi, from the oasis of Badra, although those of Mandali are con-

sidered better. The palm flourishes in a sandy soil and is rarely found at

Baghdad, in fact, I was unable to secure any oifslioots of it. The date is

much liked by the Baghdadis, but the whole supply is shipped in. The palm

* This is the Persian word, but is usually heard at Baghddd, as are many other Persian
words, because of the large Persian population there. The classical Arab form Banafaaj
is, also, heard; it is merely a corruption of the Persian; by the time the word reaches
Algeria it has degenerated to liulasfanj.
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is easy to cultivate, but bears moderately; it has been a decided success in

California. Season, late September.

Form broadly oblong, tending to oblong-oval and oblong-obovate, broadest

between center and apex. Base slightly flattened, apex broadly pointed. Size

medium to medium large, one and one-fourth to one and three-fourths inches

long, seven-eighths to one and one-eighth inches wide. Surface hard and dry,

smooth to roughly undulating, rarely wrinkled ; brownish straw colored, some-

times darker toward apex and lighter toward base. Skin hard, dry and brittle,

adhering closely to flesh and rarely wrinkled or folded. Flesh three-eighths

inch thick, light straw colored, very hard and solid, not mealy, free from fibre.

Seed oblong-elliptical, .slightly tapering at base and pointed at apex, tliree-

fourths inch long, five-sixtcentlis inch wide, fairly smooth, deep brown

in color, ventral channel open, narrow; germ pore slightly nearer apex. Flavor

remarkably sweet and delicate, almost honey-like, with very little of the nutty

flavor that characterizes Asharasi.

Bayt al Sahdh, "Breakfast Food," a scarce Busreh variety of slight

value. The fruit is large, short and thick, light brown in color, and ripens

about October first. Principally eaten as rutab; the dried date keeps fairly

well but is inferior. Heavy bearer.

Balahan, perhaps "The Date of Ban," a region in Arabia always famed

for its dates. A small, short, brown, soft date which seems to be confined to

one garden at Baghdad and is said by its possessor to ripen almost a month

before any other. The palm is of rank growth, resembling a m.de in ajipear-

ance, and bears well. The dates are eaten fresh, packed in skins, or curi'd

to a caramel consistency.

Burn'i, "The Sweetmeat Jar"* (Persian). An Oman variely, very rare

at Baghdad. I met men who had heard of it there hut nrv.T cmr wlin liad

actually seen it.

Bit Saba'a al Dra'aA "Father of Seven to tlie ("ul)it," describing its

length. This is the name at Busreh and Abu'l Khasib; at Baglidad it is

called merely Saba 'a al Dra'a. A long and slender variety of mediocre (piality,

very rare and grown more as a curiosity than anything else. Dark brown

in color. The fresh fruit is not good, nor is it much better wlien fully mature.

Busrdui, "From Busreh," a variety grown at Baghdad, but not common,

although esteemed because it bears early (August). A large, soft date, of

which two sub-varieties are distinguished, "Asfar" or yellow and ".Miinar,"

red.

Chayan, "Tea-flavored" (Persian), a variety of wliidi I heard the name

only.

•This derivation was given nic in .Masqat, and is quite legitimate. Hirnf is one of
the most famous cla.ssical varieties, and all aneient authorities mention it in Dahylonia;
I can not prove, however, that the i)rescnt Burnf is identieal with it. There seem to be
two or more varieties confused under the latter name at pre.sent. The etymology of Hirnf

is certainly not that given above.

t Properly the word .should be tniiislilrnilid l>hn;i',i. Tliirc inc llinr iiihils in um' .iI

Busreh, of 18, iti and 27 in., respectively.
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Chibchab, see Kibkab.

Dafr al Gliazal, "Gazelle's Dung", a Busreh variety, very scarce, eaten

only as rutab. Of medium size and slender, yellowish brown in color, rii)en-

ing about September fifteentii. Quality good.

Dcgal 'Abbas, "The Date of Abbas" (a man's name). A rare but

esteemed IJusreh variety whose fruits ripen about October first. The date is

snuUl, long and slender, light brown in color. Bears at an early age and

heavily; the fruit keeps well.

Degal 'Amad, "The Columnar", a Mandali variety, of which a few palms

exist at Baghdad. Very small, no larger than the end of one's finger, but of

good quality. Light brown in color and of moderately soft consistency when

cured, but usually eaten fresh.

Degal Khatihi, "The Lady's Date," a scarce and inferior Baghdad dry

date, also eaten rutab. Yellownsh-brown ; midseason.

Degal Milza, "The Banana Date," a Busreh variety probably identical

with Qush Miiza of Oman. Fruit small, short and of medium thickness; .same

color as Khadhrawi. Ripens September fifteenth to twentieth. Eaten fresh;

keeps well but is not so good when cured. Yield good. Jlost gardens of any size

have a few trees of this variety to provide early rutabs (fresh dates) for

family use.

Dairi, said to mean "Of the world," i. e., "grown everywhere," but it is

possible that it means the Monastery Date, referring to the famous Dair al

Balah (Monastery of Dates) at Gaza (Ghazzeh) in Palestine, where the

Egyptian Ilayani, called Birket al Hajji in America, is much grown. If .so,

the Busreh Dairi would be Hayani (Birket al Hajji). It is one of the com-

monest "soft and dry" dates of Busreh, but of inferior quality. It is .some-

times packed in skins as a soft date. The offshoots eome into bearing at an

early age, but the yield is always rather light. Not eaten in the fresh stage.

Ripens about October first .

Form oblong to oblong-ovate, widest near center, whence it narrows

slightly to the broad and obliquely flattened base, and more pronouncedly to

the broadly pointed apex. Size large, one and one-half to one and seven-

eightlis inches long, three-fourths to one inch broad. Surface almost smooth,

translucent brownish red to light maroon in color, overspread with a thin,

gray-blue bloom. Skin thick, tough, adhering closely except for occasional

longitudinal or transverse folds; wrinkling almost none. Flesh firm, tender,

one-quarter inch thick, translucent, deep amber colored. Seed oblong, blunt

at base, .slightly pointed at apex; one inch long, three eighths wide; smooth,

light brown, ventral channel broadly open, germ pore two-thirds of distance

from base to apex. Flavor sweet but lacking in character and with unpleasant

after-taste.

When allowed to become dry, the date is similar to the above, save that

the flesh around the base becomes whitish, opaque, granular and dry, some-

times extending in a layer around the seed cavity, almost to the apex of the

fruit.
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Finduqieh, "The Filbert," an alternative name for Jauzi.

Gill Hvsahu (Persian), The Rose (or Flower) of Ilusain (a man's name),

an extremely rare variety from ]\Iandali, on the Persian frontier; it is

apparently unknown at Baghdad and Busreh. Large, soft, usually eaten as

rutab only, and said to be superior to the better known Amir Ilajj of the same

oasis.

Ualdi, named after the village of Hala (?), one of the poorest of the

Busreh dates; ripens early in October, and bears heavily. A yellow, dry

date, about the size of Halawi. Not common.

Hamrdwi, an inferior Busreh soft date ripening in the last week of Sep-

tember. Its name suggests its color, "reddish," in shape it is small and

slender. Scarce, shy bearer. Cures well and can be kept six months.

Haniishiyeh, "The Date of Hanush" (a man's name), a rare Baghdad

dry date of good quality but poor appearance. Form oblong to oblong-ellip-

tical, broadest a little below center, base flattened, apex rather sharply pointed.

Size medium large, one and three-eighths to one and five-eighths inches long,

seven-eighths broad. Surface dry, roughly undulating, a dull, yellowish

brown in color, often tinged with magenta near base: bloom unnoticeable. Skin

medium thick, tough, dry, freely blistered and folded, and not adhering closely

except around base. Fle.sh clear white or nearly so, changing to translucent

amber brown near tip; three-eighths inch thick, solid, meaty but not mealy;

fibre very slight. Seed oblong, rather slender, rounded at base, broadly

pointed at apex, seven-eighths to one inch long, three-eighths to one-quarter

inch broad, smooth, gray-brown, ventral channel closed or nearly so, germ

pore nearer apex. Flavor very sugary, slightly nutty, similar to that of

Badrahi and about as good. Ripens midseason.

Hildli, "Moonbeams,"* a delicious yellow date of tlic Persian Cull', fairly

common at Busreh, and providing rutabs up to December. It has lucu suc-

cessfully grown in California, but its late maturity is a drawback to its wide

cultivation. Described in Bui. Cal. State Com. Hort., Jan. '14.

Huwayzi, named after the town of Huwayzeh, .sometimes spelled Ileve/.i,

and frefjuently confounded with 'Awaydi. A choice Busreh soft date wliieli

is usually eaten fresh ; the Arabs say it is inferior when cured, but tliis state-

ment is hardly justified. A fairly long, slender date, more or less similar to

Ifaliiwi liotli in shape and color which is light l)n)wn. Rijiens about tlie last

week of Septeml)er; tile palm l)ears well from an early age, but is not eommon.

Flavor delicate and pleasant. The fruit will keep for five or six months in

good condition; exi)erimental siii|)meiits iiiade to New Yurk liave lieeii

successful.

• Mteriilly, "The Crescent Moon." The root is an ancient Semitic on

interesting to note that it is found in tlie ex|)rcssioii Hiilleliiiiili= Ilallcli'i-Yn

of tlie New .Moon; a litufffieal phnisr iii<li(atili(f tliiit tlir Miic.stors of A
(Irvoted lo till- worsliiii of tlu- moon.
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Ism'ail Qadri, (name of a man), a scarce Baghdad dry date which is

also eaten in the rutab stage, and is esteemed. Bears well, late in August.

Size large, color yellow, sometimes with a reddish-brown tinge.

Ja'afari, "Refined Gold" (also a man's name), a rare and bad dry date

of the Baghdfid district. Yellow in color; so astringent that it is eaten only

by camels.

Jamdl al Din, "The Beauty of Religion," a JIandali date, which some

connoisseurs esteem the best of that oasis, very rare at Baghdad. It is the

earliest of the choice Mandali dates to mature (August), and is usually eaten

fresh, but occasionally preserved in skins. Light browoi in color, fairly large

in size. There is said to be no commerce in this variety, but wealthy pro-

prietors at JIandali each have a few trees for their own use.

Jatizi, "Like an English "Walnut," a name which well describes both shape

and color. An excellent dry date of the Baghdad district, not eaten in its

soft state; bears heavily, shortly after midseason. Not very common. It is

sometimes called Findviqieh, or vulgarly Bindiiqieh.

Form broadly oval to almost spherical, widest near center. Base rounded,

apex l)lunt to rounded. Size medium large, one and one-fourth to one and

three-eighths inches long, one and one-eighth to one and one-fourth inches

wide. Surface very rough, hard, dry, yellowish brown in color tinged with

magenta ; bloom unnotieeable. Skin medium thick, tough, deeply and coarsely

w-rinkled but adhering to flesh except for an occa.sional blister around apical

end. Flesh very solid but not mealy, one-fourth inch thick, translucent

brownish amber close to skin, creamy white toward seed ; white portion three-

fourths of whole. Seed broadly oblong, plump, three-fourths inch long, three-

eighths broad, both ends broadly pointed; smooth, russet, ventral channel

closed. Flavor sweet, nutty, mild and rich. The fruit varies considerably,

however, and very inferior dates of this variety are sometimes found in the

bazar.

Kakdivdm, also spelled Kikawani and Chichawani, a variety mentioned

by Ghanimeh but unknown to me. The name is Persian ; a lexicographer says

it means "excellent ; applied to dates which have no seed." This is confirmed

by Al Hamdani, who gives in his "Description of Arabia" (10th century) a

list of Busreh dates and among them :
" Al Sisa. and it is called by the Persians

Kika and Chicha and by the Arabs Al Fakhir (the fine) and probably it has

a defective seed * * which can be eaten." I suspect that this variety

is merely a Shis [An unfertilized or unpollinated date.—Ed.].

Kand Kdwi. "The Bull's Penis" (Per.sian), a variety of which I heard

the name only.

Khaldsch, "Quintessence," the date of Ilasa in Arabia, considered by

Persian Gulf Arabs to be the finest in the world. It is extremely rare at

Baghdad ; at Busreh it is being planted a little more extensively of late years,

but is not yet common. The quality of the fruit at Busreh is rather inferior;
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it undoubtedly prefers a sandy soil. At Baghdad the growers claim its ([uality

shows no deterioration; the annual yield is from 100 to 150 pounds.

I secured about 400 palms of this variety from Oman and Hasa; it is

fully described in Bui. Cal. State Com. Hort., Jan. '14.

Khanaij2i. (name of a tribe), an Oman variety, occasionally fi)\in(l at

Rusrch. Described in Rul. Cal. State Com. Hort., Jan. '14.

Khasab. "The Abundant Producer," a variety that seems to be native

of Oman, but is now becoming fairly conunon at Busreh, where it is valued

because of its late maturity—fresh dates can be had from it until almost the

first of December. It is rarely cured.

In the bazar the date is usually seen attached to the cluster, and before

softening is of a bright, rose-red color, ovate-elliptical in form, widest near the

middle and tapering slightly toward both ends. As it softens the skin becomes

translucent and assumes a deep, reddish amber color, becoming sticky from

tlie exudation of syrup.

The following description is of cured dates of this variety obtained in

the Busreh market : Form broadly oval to broadly ovate, widest at center

or slightly nearer basal end, thence tapering to the narrow, flattened base

and the broadly pointed apex, size medium, length one and one-fourth inches,

breadth seven-eighths inch. Surface irregular, reddish brown to pniiic imriilc

in color, overspread with a thin bluish bloom ; skin moderately tliick, tougli,

coarsely wrinkled, transversely and longitudinally, but generally adhering

closely to the flesh; flesh firm, tender, one-fourth to one-eighth inch in thick-

ness, translucent, deep amber colored ; seed oblong, round or blunt at base,

pointed at apex, three-fourths inch long, five-sixteenths broad, smooth, deep

grayish brown in color, ventral channel open, shallow, germ pore nearer base

than apex; flavor sweet but lacking in character and with a rather strong

after-taste.

Khaxau'i al Bncjhal, "The Ass's Testicles,"* a variety said to be common

and esteemed in Madina. It was introduced to Mesopotamia .several genera-

tions ago but has never become widespread. The date is of large size, brown

in color; eaten either fresh or cured.

Khiijara, "Cucumber-like" (Persian), a soft date originating witli

Mullah Naji of Baghdad, who claims it is the best in Babylonia. Long,

slender, brownish-yellow, with a small seed. A heavy bearer and the bunches

arc very large; ripens in August. The flavor when fresh suggests that of a

ciir'uinlxT; packs and keeps well. Very rare.

KiUkah. often spelled (and pronounced) Chiln'hal) or ('lii|)chap. 'I'hc

word is Persian but its derivation uncertain; the best native lexicographer

merely says it means "a palm which lets its fruits fall before they are ripe."

I im-line to the mi-aning, "The Date of the Chab tribe (pro])erly Kal), a pow-

erful and widespn-ad tribe of nomads) on the left ihib; (this is, the li'ft bank

of the Tigris)." It is a fairly common date throughout the I'ersian gulf ;
some-

* Al MiiqnddiNl (dtcil mr,) wlin lists 45 viirirtirs of Biisrrh datcN in his liooli ".

Tai|fi.<iiin" nicntion.s Hiiydh al Daghal, "Ass's Eggs," which is vory liltely the siinic
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times eaten in a half ripe stage but usually boiled to form what is called

Kharak Poklita in Persian and Khaldl Mathnkh in Arabic, in which state it

forms a considerable article of export to India. The date ripens about Octo-

ber first, and the yield is large.

Form oblong-elliptical, widest near center, thence narrowing slightly to

the flattened base and broadly pointed apex; size large, one and one-half to

one and seven-eighths inches long, seven-eighths to one inch broad; surface

hard, rough, golden brown in color; skin thick, hard and brittle, with many

deep longitudinal wrinkles and a few transverse ones, but adhering very

closely to the flesh, which is hard and dry, coarsely granular, five-eighths inch

thick, l)rownish-white, opaque; seed oblong, blunt at base and rounded at

apex, one inch long, five-sixteenths wide, fairly smooth, cinnamon brown in

color, ventral channel almost clo.sed, germ pore .slightly nearer apex than

base; flavor sweet but somewhat astringent. This description was made from

boiled specimens.

Luh'i'i, "Pearly." sometimes spelled Lilwee, following the vulgar jironun-

ciation. One of the latest varieties, if not the latest, to ripen at Husreh

(November), usually eaten when soft. Sometimes cured but will keep only

a month or two. A heavy bearer.

When fresh the variety is dull yellow in color, the flesh .soft, fairly sugary

and of good flavor. "When cured, tiie fruit is broadly oval to broadly ovate,

sometimes almost spherical, widest at or near center, rounded toward the

rounded base and rounded or broadly pointed apex. Size small, length .seven-

eighths to one inch, breadth at widest point seven-eighths inch. Surface almost

smooth, brownish purple to purplish brown in color, bloom very slight; skin

moderately thick, tough, usually not wrinkled but separating from the flesh

in occasional slight folds or blisters. Flesh soft, syrupy, three-eighths inch

thick, translucent, deep, brownish amber colored. Seed oblong, rounded

at both ends or broadly pointed at apex ; three-fourths inch long,

three-eighths broad, smooth, grayish brown, ventral channel open near base

only, germ pore nearer apex than base. Flavor sweet and moderately rich;

pleasant.

Madam. "From Madina," although it is said to have been brought to

Baghdad from ]\recca by returning pilgrims. Sometimes qualified as IMadani

ahmar (red). A long and very large date of a reddish brown color, said to

be a heavy bearer; ripens midseason. Can be eaten at any stage, but is

preferred when only about half ripe. Sometimes cured and packed in ba.skets.

Said to be the largest date at Baghdad ; very rare. The palm is characterized

by a particularly thick trunk.

Makkain, "From Mecca." Two varieties of soft date are designated by

this name around Baghdad. The commoner is Makkavn ahmar (red), scarce

at Baghdad but said to be more plentiful in .some of the outlying oases.

Medium size, good quality and large yield; ripens early in September. Eaten
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fresh or packed in skins. Makkawi ashqar (sorrel) is prohahly only a sub-

variety of the same, ripens a little earlier, and does not keep.

Malqi'iti, a variety reported from Hilleh, of which I could get no par-

ticulars. The name means "that which is picked up off the ground after it

has fallen."

M'aira, "Like an Intestine," a long, yellow, Baghdad variety, possibly a

dry date, but is usually eaten when soft. Ripens early in Seiiti'iiiln'r and is

a favorite with the people because of the honey-like character of its tlcsh.

Has l)een famous for centuries ; its name is a classic.

Mulaffaf. "The Twi.sted," a small yellow dry date of Ha-lulad. re-

markable for the spiral wrinkles of the .skin, which maki' it look as if it had

been twi.sted. Very rare. Eaten either fresh or dry.

Xabaiti, named after a man or a town, a good but not conunoii Husrch

variety which seems to be on the border line between soft and dry tlatcs.

Ripens about October first. Good when fresh ; must be dried in sun with care,

if it is cured at all. and even then does not keep well. Shy bearer and

requires more time to come into bearing than do most offshoots.

Form broadly oblong, obliquely flattened at base and broadly pointed at

ape.x; size large, length one and one-half to one and three-quarters inelics,

breadth seven-eighths to one inch. Surface .somewhat rougli, glos.sy, trans-

lucent deep golden brown in color, bloom almost none. Skin medium thick

but not tough, only slightly wrinkled but abundantly folded longitudinally

and .separating from flesh, which is firm, sometimes almost granidar, thick,

reddish amber close to .skin, changing to light amber close to seed, not very

translucent. Seed slender oblong-elliptical, pointed at both ends, one inch

long, one-fourth wide, smooth, gray brown, ventral channel narrow. Flavor

sweet, much resembling some of the good dry dates.

Nirsi, from the village of Nirs (?*), a good soft date jrrown in various

districts on the river but apparently not at cither Hafzlulad or Husrcii. Ki()ciis

in the latter part of September; keeps well.

Form oblong, slightly wider toward liasal end, rounded or slightly flat-

tened at base, rounded to broadly pointed at apex. Size medium, length one

and one-fourth to one and one-half inches, breadth five-eighths to tiiree-

quarters inch. Surface irregular, glossy, translucent light brown varying to

orange brown; bloom unnoticeable. Skin thin, firm, tender, loo.sely wrinkled

but adhering rather closely. Flesh firm, of caraiiiel consistency, full of syrup,

translucent, deep reddish amber in color, one fourth inch thick, slight amou^
of fibre in seed cavity. Seed oblong-elliptical tapering very slightly toward

liotb ends, length thirteen-sixteenths inch, breadth one-(|iiarter, slightly

roughened, grayish brown, ventral channel very shallow. Flavor rich, some-

what like that of Khadhniwi.

[•ty "Nirsidn," from tlie .sniiic
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Qaranfali, "Like a Pink (the Hower)," possibly in odor. A large, yellow,

dry date of good quality at Baghdad, which ripens early in September, and

can be eaten either fresh or dry. Bears well. Scarce.

Qurrvt Asharaxi, "The Coolness (i. e., delightful freshness) of Asharasi,"

a Baghdad variety which is distinguished from Asharasi only by its slightly

inferior size; they are sold indiscriminately together. Scarce. According to

native idea, this variety is particularly sensitive to the odor of melons, and

if one eats such a fruit under tlic palm, while tlic dates are unripe, they will

all drop.

Rihaiii, "The Fragrant," a Baghdad dry date, also eaten in its soft state.

Sorrel colored, of medium size and good quality; ripens early in September;

bears well ; not common.

Sa'ada Aswdd, "Black Happiness," a conuiion Baghdad dry date of

poor (luality, but as it bears heavily it is considerably sold as food for as.ses.

Form oblong-elliptical, flattened at base, widest near center, broadly pointed

at ape.x. Size medium, length on<» and three-eighths to one and five-eighths

inches, breadth three-fourths inch. Surface almost smooth, dry, slightly

glo.ssy, maroon purple in color, bloom unnoticeable. Skin moderately thick,

tough, usually not wrinkled, but with a few folds and undulations; adheres

closely to the flesh, which is firm, solid, one-eighth to three-sixteenths inch

thick, light brownish amber in color, translucent. Seed oblong, rounded at

base, rounded or broadly pointed at apex, seven-eighths inch long and five-

sixteenths broad, quite smooth, russet in color, ventral channel almost closed.

Flavor rather strong. This description was made from good specimens;

much of the fruit in the bazar is smaller, drier and in every way inferior.

A sub-variety called Sa'ada Ilamra (red) is distingui-shed, but it differs

only in being lighter in color, and is not common.

Suijir. "The Fibrous" (?). one of the most widely grown dates in

Babylonia, although of inferior quality. It is also called Usta'amran, and

by that name is usually known at Baghdad; some experts profess to see a

slight difference between the two, but their efforts are hardly successful. At

JIuhammarah this name is usually corrupted to Sa'amran; Sta'amran and

Sambran are other vulgar pronunciations sometimes heard. The date is ex-

ported to America to a limited extent; plays an important part in native trade

in the Persian gulf, and is the principal date grown on the Euphrates and the

middle Tigris. It bears heavily, shortly before the first of October at Busreh,

and will keep for a year or more. Said to do best in a sandy soil.

Form broadly oblong to oblong-elliptical, widest at center or slightly

nearer apical end, whence it narrows almost imperceptibly toward the flat-

tened base and broadly pointed apex. Size medium to jucdium large, length

one and one-fourth to one and five-eighths inches, width three-fourths to seven-

eighths inch; surface almost smooth, translucent, glossy, dark, orange brown in

color, bloom almost unnoticeable; .skin rather thick and tough, smooth except

for occasional wrinkles or longitudinal folds in which it separates from the
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flesh, which is rather soft, syrupy, one-fourth to three-eighths inch in thickness,

deep amber colored, with considerable tender fibre around seed; the latter

broadly oblong, rounded to blunt at both ends, three-quarters inch long, five-

sixteenths broad, fairly smooth, grayish brown in color, ventral channel nearly

closed, germ pore nearer base than apex; flavor very sweet, not cloying, but

not rich or distinctive in any way. The dark color of the date is its principal

drawback. Has done well in United States.

Saba'a al Dra'a, see Bu Saba 'a al Dra'a.

Sayijid Ibrdhim, (a man's name), is one of the largest of the Baghdad
soft dates, but rare. Long in proportion to its width ; light brown in color

;

ripens midsea.son ; eaten fresh or cured ; bears heavily.

Shaqra, see Ashqar.

Shakkar, "Sugar," often called Shakkari,* an inferior Busreh soft date,

not to be confounded with those of similar name at Baghdad. Of medium
length and slender, light brown in color, ripening late in September; a shy

bearer; not common. Eaten principally fresh, but will keep a month if dried.

SJiarisi, "Of a bad disposition," a fairly common Baghdad variety but

on account of its poor quality is u.sually eaten only by animals, for which

rea.son the cultivator usually does not pollinate it. A long and slender but

small date, light brown in color; can be eaten fresh or packed in skins or boxes.

It is often called Shis, "unfertilized."

Shatin. "Wintry," tlie latest of the Baghdad dates to ripen (Novem-

ber) but of fairly good (|uality. I'sually eaten fresh, but keeps well. Not

common.

Form oblong, widest at center or toward basal end, flattened at base and
blunt to broadly pointed at apex. Size medium, length one and one-quarter

to one and one-half inches, breadth three-fourths to seven-eighths inch. Sur-

face dry, roughly undulating, opaque dull magenta in color near base changing

to translucent deep amber brown near apex; bloom very sliglit, blue gray.

Skin dry, firm, rather thick and tough, coarsely wrinkled and blistered,

adhering closely around base but often separating toward apex. Plesli solid,

meaty, three-eighths inch thick, translucent amber lirowii in color, rather

fibrous around seed, which is oblong, slightly swollen in cciitir. base and apex

rounded, length seven-eighths inch, lircadth tlirct -eighths ; smooth; light

•This, again, i.s a Persian word; the Arn\i form "siikl<nr" Is, also, in usp at Baghdad,
hoth for tiip article tugar, and as the name of a date variety. Our word "sugar" is, of
<•our.sc of the same origin, all three forms deriving from the Sanskrit cakara, wliich meant
either sugar or—sand! One of tlie commonest Arah mctliods of forming a date variety-
name Is to make an allusion to sugar in some way; such is the excellent Baghdad variety
Tahirzdl, which was originally Tabirziid or Taharzadh, a Persian word again. Of. a
classleal Arab lexicographer's definition of "sukkar": "A certain sweet substance, well
known; it is hot and moist, according to tlie most correct opinion; but some say cold; and
the iK-st sort of it is llic Iriinspaniit, call.'d Tabar/.adh; and the old is more delicate than
the new; It is injurious In the sldnincli, ciiiri-iKliTing yclliiw liilc; hut the juice of the

lemon and orange cnuiili-ract its noxiousness; it is said to hv a word recently introduced,
but .some say that It occurs In om- 'I'railition" (of .Muliaiiunad. 'riic use of a' word by the

I'ropbrt Is the liiKhcst rcc MKiidntion II ran Imvr for .•tvinological respectability).
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brown; ventral channel open but shallow, germ pore slightly nearer apex.

Flavor rather strong, but nutty, somewhat similar to that of a good dry date.

Sin Mufta, a variety mentioned by Colvill,* which I could not identify.

Shuwaythi, "The Little Bees' Date" (?), a Busreh soft date resembling

Khadhrawi but a little snialler. Ripens in Octol)er; not good when fresh but

fairly good when cured; keeps eight or nine months. Scarce and a shy bearer.

Tabashir, "Calcareous," probably from its chalky color, a variety of

which I could get no more than the name. Doubtless a dry date.

Vkht Badra, "Badra's Sister," a name which indicates the .similarity of

this dry date of Baghdad to the distinct and commoner Badrahi. A rare

variety, but sometimes found in the bazar.

Form oblong, slightly wider toward apical end, flattened at base and
rounded to broadly pointed at apex. Size medium large to large, one and
one-fourth to one and five-eighths inches long, seven-eighths to one inch wide.

Surface dry, hard, smooth or .somewhat undulating, dull yellowish brown in

color, sometimes brownish yellow. Skin thin, dry, rather tender, occasionally

slightly wrinkled or creased. Flesh three-eighths inch thick, light yellow

near skin, changing to silvery white near seed; solid and meaty, but neither

mealy nor brittle; dry, slightly fibrous around seed. Seed broadly oblong,

rounded at base and apex, seven-eighths inch long, three-eighths wide, smooth,

gray brown, ventral channel deep, germ pore slightly nearer apex. Flavor
sweet and nutty.

Usta'amrdn, "The Date of 'Amr the Expert" ( 'Amr i.s a common man's
name). A synonym for Sayir, q. v.

Umm Ajrabeh, "Mother of Quantity" (the ajrabeh is a grain measure
containing 768 pounds) or "Mother of the Mange". If taken in this last

sen.se, the name probably means that the palms of this variety are particularly

affected by the Parlatoria scale, which is colloquially known as "date-palm
mange". A rare Baghdad .soft date, much similar to Khustawi in appear-

ance, but a little smaller. Ripens in midseason. Noted as a heavy ))earer, as

the first signification of its name would indicate.

Umm al Sawdni, "Queen of the Table" or, more literally, "Mother of

Platters". The name is colloquially pronounced Umuswani. A small, short,

fat date known at Baghdad, but confined to a few gardens. It is eaten only in

the fresh or rutab stage, when its color is a brownish yellow.

'Vyun Ayub. The latter word is the name, in Arabic form,t of the

Biblical Job, the former has some fifty meanings in addition to its primary
one of "eyes," As Job's Eyes seems senseless, I suggest (without any definite

warrant from Arab sources) the translation "coins" wliich is etymologieally

* In .loiir. Linn. Soc. London, vol. XIV, p. 505.

I rii<- translators of the King James version of the Bible blindly copied Martin Luther
traiislitcratiiijr proper names, without stopping to think that the difference between
rinaii and Iviglish was wholly misleading in such cases as this. Job and Jacob would
ss ill Gcrinaii, where they correctly give the oriental j)ronunciation; but in English, with
lifferent value for j, the translators should certainly have written Yob, Yacob, etc.
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entirely justifiable. The name could then be linked to the Arabie tradition

given by Shaykh eJalal al Din (15th c, A. D.) in his Commentary on the

Koran, and elsewhere, that Job had two threshing floors, one for wheat and

one for barley, and that after his prosperity had been restored, God sent a

cloud over each of these threshing floors, raining gold pieces on one and

silver pieces on the other, until they were wholly covered. The fruit which

bears this name is a rather small, yellow, dry date of Baghdad, scarce but

esteemed. It ripens in midseason and the yield is said to be average.

Zahriyeh, "Flowery" or "Brilliant," a variety mentioned by Ghanimeh,

but unknown to me personally.

In addition to these. Dr. Zwemer* mentions the following as being dates

of the Busreh region: "^lother of Perfume," "Sealed I'p," "Red Sugar,"

"Pure Daughter." and "Daughter of Seven." I can not be certain of these

identifications; but "Mother of Perfume" may be Rihawi ; "Sealed I'p" is

probably ]\Iaktiim; and "Daughter of Seven" is probably the same as

"Father of Seven to the Cubit."

I may add that of the 111 varieties of dates described in Baghdad by

native writers of the eighth, ninth and tenth centuries, and collected by Pere

Anasta.se Marie of the Carmelite Mission, Baghdad, t not more than fifteen

or twenty can be identified definitely as existing up to the present day. Some

of them are probably now going under other names; but no doubt most of

them have become extinct, as better varieties took their places.

;\I \i,K Varietiks.

The principal variety of male date |)ahii in tiie Husreli reirimi is (ilianaini,

"Bushy Head," which gives pollen in its third year, blooms early in the

season, and produces from twenty to thirty spadices annually.

Other male varieties of this region are Hukri, whose name signifies,

prol)ably, "what is laid by in times of scarcity" and points to the storing

of pollen from year to year (although .such a practice is extremely rare in

Babylonia), Wardi, "Long Haired", and Sumaysmi. which is probably a

colloquial i)ronunciation of Shuiiiaysini. "liltlc Siiiihursl." in allusinn td llie

thick crown of foliage.

At Baghdad a (lo/.,.|i (,r more varieties of males ar.' disliiif:uishe,l. merely

by the name of Uu- Iciiiale variety of which they arc nrij^Mually su|i|misc(1 to

have been seedlings (although now proi)agated i)y ofTshools, of course). The

l)est of these is Asharasi, which sometimes bears forty or fifty spadices, the

Aralw claim; and they declare that not only is the yield of fruit heavier

when this variety of male is used for pollination, but that the ll.ivor of the

dates is also better. It is, accordingly, the only variety plaiiti<l li\ cou-

noiseurH, l)Ut lacking this, Barbaii is prd'errcd. with Khadlirau i in lliird place.

In importing specimens of tln' male .Asharasi to C.-ili lnrnia. I ciKlcaNored

• Zwemer, S. M., in "Arahiii, the Criullc

tSec Logliiit el Ami), XI, 509, Biighdiid
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to avoid confusion with the female by dropping the last syllables and adding

the Arabic word for male; so it now appears as Ashar Fahal.

It is worth noting' tliat tlic classical writers do not, apparently, know any

named varieties of male, Imt mention merely "Falial" or, in tlie [iliiral,

••Fahaliil."

In order to complete private files and in order to obtain specieil articles

irhich appeared in the first number of this JOURNAL, namely, that for

February, 1911, numerous requests have been received for copies of that issue.

Since the supply of that number at Pomona College has been exJiausted, the

editor will be pleased to purchase a number of copies from persons ivilling to

sell them at twenty-five cents each.





A Backward Look and a Forward Look
By DAVID L. CRAWFORD

Professor of Botany in Pomona College

With this issue the third and final volume of the Pomona Journal of

K(?onomic Botany is closed. In a new form, however, and under a new name it

will he eontinued. Begun in 191 1 hy Professor Charles Fuller Baker, the

Journal has contributed richly to the advancement of subtropical horticulture

in California. Each number has been filled with valuable and interesting infor-

mation and illustrations. Professor Baker's connection with the Journal ended

in 1912 when he accepted a jiosition in the University of the Philippines as

Professor of Agronomy in the College of Agriculture. Unfortunately for the

Joui'nal, it was impossible for his successor to issue the quarterly numbers when

tlii'V were due, because of certain difficulties. During the two years in which

tlu' second editor issued the Journal only four numbers appeared, dated and

numbered according to their due tiine of issue. Tlie third editor, the present

writer, now takes up this work.

It is gratifying, in retrospect, to see the signal success to which this Journal

attained from its beginning. This success was due chiefly to two factors, namely,

the uni(|ue ability of the first editor, and the great need in this country for such

a publication. There are few men living who have a greater capacity for work

and who are more tireless in their work than Charles F. Baker. He is a man who

sees big visions and who, instead of dreaming, sets about with joyful zeal and a

bulldog determination to make these visions realities. As a friend, one can want

no better. As an enemy, one never is in doubt as to his opinions and sentiments.

He is open-hearted and large-hearted. One feels a strong stimulus to a hettiT and

a larger life when he comes into contact with this man.

;\lr. Baker saw the need for a publication of this kind in California, which

would disseminate j)ra(tic-al knowledge concerning the subtropical trees and

plants and fruit crops which are or might he useful on the Pacific Coast. The

Pomona Journal of Economic Botany was the only journal of its kind in the en-

tire country and met with much demand, for this is essentially a subtropical

region and not far away in several directions are tropical countries. The horti-

culture of this country is sure to become more and more like that of the tropics,

and to hasten this development was the object of the new publication.

This need is increasing in all soutliern countries, especially in the southern

portions of the United States. Tropical agriculture and horticulture are becom-

ing very iiiiiiortant in the econoniy of tlie world today. More people are going

south to engage in the moi-e ])rotitablc tropical agriculture and more money is
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being thrown into its development. Jlore schools .ind colleges are springing up

to teach the science and practice of this branch of agriculture. All over the

world it is becoming of vast importance.

A publication such as was begun by Professor Baker cannot now be limited

to a small region. It must be broad ia its scope and must be useful in develoj)-

ing and advancing all branches of tropical and subtropical agriculture and hor-

ticulture in all parts of the world where they are pi'acticed. Toward this end, a

change is to be made in the Journal. It will be issued under a name name, with

new policies and a broader scope, and by a large group of the world's foremost

experts in tropical agriculture. A further notice of this will be issued at u later

date, wlien the plans are more nearly complete.
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